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GROWING POPULATION 


MAIN WATER SUPPLY LINES BY 


American Pipe & Construction Co.... 


The program for enlarging the water supply 
system of the City of Whittier, California, has been 
put to a severe test in the past five years. The popu- 
lation of the city has doubled, with most of the in- 
crease coming in a formerly undeveloped area, and 
new main water transmission lines were required. 
Whittier has been eminently successful in meeting 
this test of their advance planning. 

For these important new water lines Whittier 
installed American Concrete Cylinder Pipe. There 
was ample precedent for this selection. Other Amer- 
ican Pipe lines have been in service in the Whittier 
system for more than 30 years and have required 
little or no maintenance, suffered no loss of carrying 
capacity and showed very low pumping costs. 

Whittier Public Works officials expressed their 
pleasure with the service provided by American Pipe 
and Construction Company: “It is excellent and im- 
mediate”. ‘uring the design, manufacturing and 
installation stages of the new line, American's engi- 
neers worked in close cooperation with Whittier 
officials and their consulting engineers to get water 
to the new areas in the shortest time possible and at 
the lowest expense. 

Take advantage of American's 49 years of ex- 
‘perience, top engineering staff and good service 
for your city. No matter what your requirements, 
you'll find a class of American pipe designed and 
manufactured specifically to meet your needs. 


Write for any desired information to 
P.O. BOX 3428, TERMINAL ANNEX, 
LOS ANGELES 54, CALIFORNIA 
OR TELEPHONE LOGAN 8-2271 


4635 Firestone Bivd., South Gate, Calif. 


District Sales Offices and Plants: 
Hayward, Calif. - San Diego, Calif. - Portland, Ore. 
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For jobs, where long life is a must, you 
can specify cast iron pipe with confi- 
dence. Confidence in its strength and 
toughness—its ability to withstand beam- 
stresses, traffic shock, compressive loads 
—its proved long life over a history run- 
ning into centuries. The factors which 
endow cast iron pipe with its great 
durability are also the factors which 
mean negligible repairs and maintenance 
costs. When the job calls for permanence, 
specify cast iron pipe. For further infor- 
mation, write Cast Iron Pipe Research 
Association, Thos. F. Wolfe, Managing 
Director, 122 So. Michigan Avenue, 
Chicago 3. 


® 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Association. 


Installing cast iron pipe for 
discharge lines from water 
circulating pump house to 
refinery units of oil refinery 

in middle west. 


Mechanical joint cast iron 
pipe being installed for 
gos main in Milwaukee, Wis. 
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PAY OFF ACRO 


6 for J. D. Armstrong on Kansas Turn- 
_ pike—Of their 9 TD-24’s, this Ames 
(Iowa) contractor reports all have run 
5,000 hours or more before needing any 
repair work. Six on 1.7-mile, million-yard 
Turnpike section near Emporia, are tow- 
ing 50-ton rollers, pulling and push-load- 
ing scrapers. On hauls of 700 to 2500 ft., 
they account for 5,000 pay yds. per day. 


A machine size for every 
job... see your nearest 
INTERNATIONAL 

DISTRIBUTOR. 
for details. 


2 for J. W. Moorman on Buford Dam, 
Georgia— These ‘‘24’s’’, two of the five 
now owned by Moorman, push-loaded 
scrapers or pulled 50-ton rubber-tired roll- 
ers, 18 hours every day for 18 months. On 
compaction, they averaged 180,000 cubic 
yards weekly for the 200-ft.-high, 1630-ft.- 
long main dam. Moorman’s other TD-24’s 
are used to push-load scrapers, and pull or 
push belt loaders. 


INTERNATIONAL 
HARVESTER 


PAYSCRAPERS 
yds. ond 181% yds. 


international Superior Pipe-Boom Tractors, 


ALSO: Internationa! Drott Loaders . . Intemational Scrapers, Bottom-Dume Wagons... and 


SS THE COUNTRY 


3 stripping overburden forMeyerBros., 
Pennsylvania — ‘‘Proven crawlers,” 
says Partner George Meyer of his TD-24’s. 
“‘We’ve used our 3 for 3 years now. They 
have good balance plus unmatched push 
power.” Right now, rigs are removing 30 
feet of shale and clay to uncover a 30-inch 
vein of bituminous coal. The 2 TD-24’s 
do 80% of the job; a large shovel, 20%. 


ndus 
: 6 Models. ....9 to 59 dhp 8 Models 
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Four Engineers Retire 
From State Service 


The State of California is losing four of 
its top engineer executives through retire- 
ment. All are members of ASCE. Re- 
tiring are: 


A. D. Edmonston, state engineer and 
chief of the Division of Water Resources, 


retired on November 1 after 31 years in 
state service. Formulation of the State 
Water Plan, including plans for the Cen- 
tral Valley Project, was under his direct 
charge. As state engineer since 1950, he 
has been engineer and secretary of the 
State Water Resources Board and ex- 
ecutive officer of the Water Project 
Authority of California. 


Thomas B. Waddell, assistant state 
engineer, retired on November 2 after 


BEFORE DRI-POR 


How DRI-POR reduces 
your Pile-Repair Costs: 


Whenever bridge or pier piles 
stand in water, the concrete 
within the tide range becomes 
eroded as a result of freezing- 
thawing, chemical action and 
other factors. 


The DRI-POR System makes it 
possible to repair damaged piles 
“in the dry’’ through the use of 
a patented ‘“‘K-Box,” especially 
developed for this purpose. There 
is ample room for a man to work 
in the de-watered ‘‘K-Box,”’ 
while visual inspection of the 
repairs can be made by your own 
engineer. 


DRI-POR SYSTEMS 


An exclusive process of 


MASONRY 


ss BALTIMORE 26, MD. 


AFTER DRI-POR 


Reinforced steel is replaced by 
welding. DRI-POR admixtures 
increase the density, impermea- 
bility, and frost and chemical 
resistance of the encasement. By 
elirainating many costly job 
procedures and providing longer- 
lasting repairs, the DRI-POR 
System results in lower cost in 
the long run. 


We will be glad to send you 
literature, detailed information, 
and specifications to prove the 
superiority of the DRI-POR 
System for pile repairs. 


RESURFACING AND INC 
CONSTRUCTION CO. 


December 


38 years in state service. Mr. Waddell’s 
long tenure with the state included 15 
years with the Division of Water Re- 
sources as supervising hydraulic engineer 
in charge of Central Valley Project studies 
and flood control and conservation in- 
vestigations. 


Gerald H. Jones, assistant state engi- 
neer, also retired on November 1 after 
more than 31 years of state service. His 
work has included over-all supervision of 
the safety of dams and operation and 
maintenance of the Sacramento River 
Flood Control Program. 


Walter A. Douglass, senior highway 
engineer in the Bridge Department, 
retired on August 25, culminating a 31- 
year career in the Division of Highways. 


Mason J. Young, Brigadier General, 
U.S. Army (ret.), formerly with the Corps 
of Engineers, recently joined the staff of 
Fay, Spofford & Thorndike in Boston, as 
assistant chief engineer on military con- 
struction. 


Charles D. Curran, until recently ad- 
ministrator of the Task Force on Water 
Resources and Power of the new Hoover 
Commission, has opened consulting offices 
at 711 Fourteenth St., N.W., Washington 
5, D.C. Before assuming his post with 
the Hoover Commission in 1953, Mr. 
Curran served as senior specialist on 
engineering and public works in the 
Legislative Reference Service of the 
Library of Congress. 


Secretary of the Navy Charles S, Thomas 
congratulates Rear Admiral Robert H. 
Meade, CEC, U.S. Navy, after presenting 
him with his commission as Chief of the 
Bureau of Yards and Docks and of Navy 


Civil Engineers. The swearing-in cere- 
mony took place in the Pentagon on 
November 8. Admiral Meade, a veteran 
of 26 years of Navy service and recently 
director of construction for the Navy's 
bases in Spain, succeeds the late Rear 
Admiral Johr ? Perry. Mrs. Meade looks 
on approvirgl:. 
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Daniel J. Larkin 
has been appointed 
sales engineer at the 
Phillipsburg, N.J., 
sales office of the 
Warren Foundry & 
Pipe Corp. of New 
York, N.Y. 


4 


Daniel Larkin 


Thorndike Saville, president of Engi- 
neers Joint Council and dean of engineering 
at New York University, received the 
ASME’s 75th Anniversary Medal at that 
society’s Joint Honors Luncheon in 
Chicago on November 17. Dean Saville 
was awarded the medal “in appreciation 
of his friendly cooperation and in recogni- 
tion of his outstanding leadership in the 
Engineers Joint Council and as its presi- 
dent.’ He has been on the N.Y.U. 
staff since 1932 and dean of engineering 
since 1936. 


Frank A. Schilling, a general contractor, 
has retired as secretary and project man- 
ager of the Hayden Lee Corp., Los 
Angeles, Calif. Mr. Schilling is residing 
at 121 Via la Circula, Redondo Beach, 
Calif. 


Louis J. Pignataro, member of the 
engineering faculty of Polytechnic Insti- 
tute of Brooklyn, has been elected to the 
Board of Directors. 


D. H. Redinger, retired engineer of 
Laguna Beach, Calif., has been honored by 
the Southern Edison Co., which has given 
his name to one of the power reservoirs he 
helped to build during more than thirty 
years in the service of the company. The 
35,000-acre-ft Redinger Lake, formed by 
Dam No. 7, is part of the multi-million 
dollar Big Creek Project with which Mr. 
Redinger was associated from 1912 until 
his retirement in 1947. At the ceremonies 
naming the lake, the president of the 
company paid a tribute to Mr. Redinger’s 
“character, engineering and managerial 
ability.” 


Billy T. Sumner has been made a mem- 
ber of the firm of Barge-Waggoner, Inc., 
Nashville, Tenn., civil engineering firm. 
Mr. Sumner was formerly resident engi- 
neer for Polk, Powell & Hudson in Nash- 
ville. 


Lucien E. Harrison has resigned as city 
engineer of Huntington, W. Va., to enter 
private practice. Mr. Harrison was with 
the city for 18 years except for service 
with the Army Engineers during World 
War II. His headquarters will be at 
703 Fifth Avenue, Huntington 1, and he 
will specialize in municipal engineering. 


Lewis S. Harvey has joined Louis 
Berger & Associates of East Orange, N.J., 
and Harrisburg, Pa., as senior associate 
and chief engineer. Mr. Harvey was 
formerly chief highway engineer for J. K. 
Knoerle & Associates, general consultants 
to the Illinois Turnpike Commission. 


Harvey J. Goetz has been appointed 
manager of Dorr- 
Oliver (India) Ltd. 
Mr. Goetz will as- 
sume his new post in 
Bombay about De- 
cember 1. In addi- 
tion to responsibility 
for administration 
and technical guid- 
ance of the company, 
he will initiate ar- 
rangements to:manu- 
facture Dorr-Oliver 
equipment locally in 
India. 


Harvey Goetz 


Allan C. deSoucy, construction manage- 
ment engineer for the U.S. Air Force, 
South Pacific Division, San Francisco, is 
one of several Air Force civilian employees 
who received pins for their years of govern- 
ment service at recent ceremonies in San 
Francisco. Mr. deSoucy, a resident of 
Daly City, Calif., has been an Air Force 


. employee for 18 years. 


Richard A. Haber has been named vice- 
president in the Contract Development 
Division of the Michael Baker, Jr., Inc., 
consulting engineering firm of Rochester, 
Pa. Mr. Haber was chief engineer of the 
Delaware Highway Department before 
joining Michael Baker, Jr., Inc., as a 
highway engineering specialist in 1953. 


(Continued on page 22) 
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“xteMP GRATING ond STEEL FLOOR ARMORS'’, 
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BUILDING COSTS FROM TH 


TAL 


CIVIL ENGINEERING * December 1955 


Welded Grating 
Ventilating Grates 


= @ OPEN STEEL 
FLOORING 


@ HEXTEEL 

@ FLOORSTEEL 

= @ STAIR TREADS 
@ RIV-DEXTEEL 


ATING CORPO 


Send us data or a ‘dimensional sketch today! will reply 
with recommendations and price estimate for your job ! 


RATION 


PLANT AND GENERAL OFFICE: 6601 South Melvina Avenue, Chicago 38, Illinois, POrtsmouth 7-6760 


...are world-famous Klemp 
products that “do the job” and 
eliminate future maintenance 
costs. Our engineering depart- 
ment will design installations 
to your requirements. Our 

” plant will fabricate to your 
Specifications in ferrous and 
non-ferrous metals at the 
least possible cost! Speedy 
delivery guaranteed! 


KLEMP METAL GRATING CORPORATION 
6601 South Melvina Avenue, Chicago 38, II! 


a Gentlemen: 
Kindly send me a copy of your ‘Data and Specifi- 
cation Manual 


Nome 
Firm 
Address 

City. Zone. State. 
Phone. 
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SCALE 


EASE 
COMFORT 


*rot-away is an Allis-Chalmers trademark. 


Powerful new Allis-Chalmers 
diesel featuring exclusive “follow- 
through” combustion for smooth 
performance, clean combustion, ex- 
tra-long life. 
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Exclusive new ceramic clutch 
lining sets new standards of long 
clutch life, keeps clutch operating 
longer between adjustments, reduces 
lever pull. 


All-new contwell 
give a Forty Five operator precision 
control with positive “feel” — in 
addition to easy finger-tip action re 
gardless of load. 
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120 HORSEPOWER 


The Forty Five is a truly modern heavy- 
duty motor grader . . . designed for prog- 
ress and built to today’s standards of 
accuracy, dependability, operating ease 
and low cost. On any construction or 
maintenance job, you'll see all the ad- 
vantages of balanced power, weight, 
traction and proper speeds . . . plus 
brand new advantages for the operator 


23,800 POUNDS 


and mechanic that no other heavy-duty 
grader offers. 

We invite you to check the features 
shown here. Then for the full story on 
the Forty Five — including extra-big 
clearances, exclusive ROLL-AWAY* 
moldboard, single-member tubular 
frame and fully enclosed power steering 
—see your nearby Allis-Chalmers dealer. 


less maintenance ... easier and better operation! 


CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


**Box seat’’ comfort and visi- Matchless servicing accessi- 
bility. Foam-rubber seat adjusts for bility. Unit construction permits 
sit-down or stand-up operation. easy service or removal of clutch, 
Flat, roomy platform has tapered transmission or engine without dis- 
corners for top blade visibility. turbing adjacent parts. 


New accelerator-decelerator 
pedal lets the operator increase 
or decrease engine speed with his 
foot — without changing his hand 
throttle setting. 
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News of Engineers 
(Continued from page 19) 


Frank Kerekes, dean of the faculty, 
Michigan College of 
Mining and _ Tech- 
nology, Houghton, 
has been nominated 
president of the 
American Concrete 
Institute. Dean 
Kerekes has been ac- 
tive in the ACI since 
1938 and is currently 
serving a term as 
vice-president. He 
will assume the presi- Frank L. Kerekes 
dency during the an- 
nual convention of the ACI in February. 


Robert Talbot Knapp, professor of 
hydraulic engineering at California Insti- 
tute of Technology, received the Melville 
Medal of the American Society of Mechan- 
ical Engineers at the organization’s recent 
annual meeting in Chicago. The medal 
is given for the best original paper on any 
mechanical engineering subject, presented 
to the society for discussion and publica- 
tion during the preceding year. 


Willard D. Beattie, formerly associated 
with Hill & Ingman, consulting engineers 
of Seattle, Wash., has been appointed 
manager and chief engineer for the South- 
west Suburban Sewer District, Seattle. 


Marvin Kudroff and Shuji Magota have 
been named associates in the firm of 


HEAVY DUTY 
TRAILERS 


Fig. 221. 200-ton Birming- 
ham Trailer Train, made especi- 
ally for moving very large 
boilers. Custom designed trailer 
trains are one of our specialities. 


Move it yourself! There is a Birming- 
ham Trailer to fit your needs—whatever 
Standard 
models from 10 to 100 tons capacity, 
special models from 10 to 265 tons 
capacity. Birmingham Trailers are en- 
gineered for the job, big or small loads. 
Frames are electrically welded steel 


your hauling job may be. 


shapes. 


Write or wire for catalog and name 


of our Distributor nearest to you. 


Lirmingha 


for RUGGED WEAR 
OVER THE 
LONG HAUL 


PARTS SERVICE 


We carry a complete line of stand- 
ard parts for all models of Birmingham 
Trailers. Our parts service is prompt 
and reliable. 


MANUFACTURING 
COMPANY , INC. 


Main Office and Factory, Birmingham, Alabama, P. 0. Box 1351... Phone 53-5496 
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New York Office, 30 Church St, N. Y. 7, Phone Digby 9-2893 ~ Cable Code Address: “BIRMCO” 


Daniel, Mann, Johson & Mendenhall, 
Los Angeles Architects & Engineers. The 
firm states that this is the first time it has 
named any member of its organization to 
such a post. 


Theodor von Karman, chairman of the 
Scientific Advisory Board of the U.S. Air 
Force and Honorary Member of ASCE, 
has been awarded the Daniel Guggenheim 
Medal for 1955 for “long continued 


T. von Karman 


leadership in the development of aero- 
dynamic theory and in its application to 
the practical problems of flight, in educa- 
tion in the aeronautical sciences, and in 
stimulating international cooperation in 
aeronautical research.” 


Benjamin F. Fairless, chairman of the 
Executive Advisory Committee, 
Steel Corp., has been selected as the 1955 
recipient of the Award of Merit, presented 
annually by the American Institute of 
Consulting Engineers. 


Daniel L. Croll, J.M. ASCE, (center), recipi- 
ent of the Eighth Annual Lincoln Arc 
Welding Foundation’s second Grand Prize 
of $1,000, hands a $500 check to Walter 
Langsam, (left), president of the University 
of Cincinnati, while Cornelius Wand- 
macher, M.ASCE, head of the civil 
engineering department, looks on. Mr. 
Croll won the prize for his design of a 
welded tubular-type transmission tower 
while a student at the university and 
member of the Student Chapter there. 
He graduated in 1955. The university re- 
ceives half of the Lincoln prizes. 
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USS High Strength Steet 


Here’s a case history that every bridge designer 
could profitably remember when designing his next 
bridge. It shows how high strength steel gave the 
engineers on this job an easy way out of a difficult 
situation, one that you too may face some day. 

The original design of this recently completed 
bridge across the Illinois River at Beardstown, IIl., 
called for ASTM A7 structural carbon steel in the 
superstructure trusses, girders and floor system. 
Open-grid steel flooring was originally specified for 
the roadway. 

However, after work on the bridge had started, it 
was decided to use a solid floor on the truss spans... 
concrete-filled road slabs that added approximately 
39 lbs. per square foot, which meant a total of 864 
tons dead load added to the truss superstructure. 

Ordinarily such a change would have required a 
complete redesign of the superstructure as well as 
the foundations—but the latter were already built 
and therefore could not be strengthened. Here was 
a pretty dilemma. 

The engineers found a simple and economical 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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solution by switching to USS TRI-TEN (A-242) 
Steel which provides a minimum yield point 1.52 
times that of structural carbon steel. By substituting 
TRI-TEN (A-242) Steel in the exact size and weight 
of the original carbon steel members affected by the 
increased road slab load, costly changes in connec- 
tions were made unnecessary and the extra strength 
needed was amply provided. 

550 tons of USS TRI-TEN (A-242) Steel were 
used in this switch-over to a stronger—and more 
durable—construction. Had carbon steel been used, 
it is estimated that 730 tons of steel would have been 
needed to obtain the strength required. 


NOW AVAILABLE .. . Our new “Design Manual for High 
Strength Steels” is ready for distribution. This excellent 
book contains comprehensive and practical information that 
you will find extremely useful in designing your product 
for great economy and efficiency by the sound use of high 
strength steels. 

For your free copy, write on your company letterhead 
giving your title or department, to United States Steel Cor- 
poration, Room 5064, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 
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WILD T-2 UNIVERSAL THEODOLITE 


From any point of view... precision, 
speed, versatility and ease of operation 
a ... here is the WILD instrument that has 
proved itself the world over, from 
jungle to ice cap! 


Reading on both circles is direct to 1 
second. Numerous convenient features 
include rapid optical plummet center- 
ing and large, fatigue-free field of view. 
: Many accessories add to its inherently 
: tremendous work potential. 


: WRITE FOR THE INTERESTING BOOKLET ON THE WILD 
T-2 ...and use the Wild Heerbrugg advisory services 
without obligation. 


WILD HEERBRUGG 
INSTRUMENTS, inc 


‘Main at Covert Streets + Port Washington, N. 
POrt Washington 7-4843 i 
SALES + FULL FACTORY SERVICES 


Non-ASCE Meetings 


American Institute of Electrical En- 
gineers. Winter general meeting at the 
Statler Hotel, New York, January 30 
through February 3. Details from AIEE, 
33 West 39th St., New York 18, N.Y. 


American Road Builder’s Association, 
Fifty-fourth annual convention at Munic- 
ipal Auditorium, 1700 Washington Ave., 
Miami Beach, Fla., January 11-14. For 
information regarding hotels and program 
write to ARBA, World Center Building, 
Washington 6, D.C. 


Eastern Snow Conference. Thirteenth 
annual meeting at Dartmouth College, 
Hanover, N.H., February 9 and 10. 
For information address the secretary, 
Dean B. Bogart, Box 948, Albany, N.Y. 


Engineers Joint Council. Nuclear En- 
gineering and Science Congress and Atomic 
Exposition (sponsored by the Ameri- 
can Institute of Chemical Engineers and 
coordinated by EJC) in Cleveland, Ohio, 
December 12-16. Information from EJC, 
29 West 39th St., New York 18, N.Y... 
Second annual General Assembly at the 
Hotel Statler, New York City, January 26 
and 27. Details from EJC, 29 West 39th 
St., New York 18, N.Y. 


Highway Research Board. Thirty-fifth 
annual meeting at the Sheraton-Park 
Hotel, Connecticut Ave. and Woodley 
Road, N.W., Washington 8, D.C., Jan- 
uary 17 through 20. Information from 
Highway Research Board, National Re- 
search Council, 2101 Constitution Ave., 
N.W., Washington 25, D.C. 


Society of Plastics Engineers, Inc. 
Twelfth annual National Technical Con- 
ference at the Hotel Statler, Cleveland, 
Ohio, January 18 through 20. Details 
from Mr. Frank Martin, General Chair- 
man, the Hoover Co., North Canton, 
Ohio. 


RECENT 
BOOKS 


Verdichten von Beton mit Innenriittlern 
und Riitteltischen-giiterpriifung von Deck- 
ensteinen 


Deutscher Ausschuss fiir Stahlbeton, Pub- 
lication No. 116 


Compaction of concrete by internal vibrators 
and by jarring tables is discussed from a practical 
standpoint, with results of tests under varying 
conditions. A further section of the publication 
is a report of tests on the quality of hollow con- 
crete floor blocks. Reports on tests are presented 
by Kurt Walz. (Wilhelm Ernst und Sohn, 
Berlin, 1954. 34 pp., DM. 10.00.) 
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Das Hingende Dach 


A comprehensive treatment, by Fred Otto, of 
the catenary cable-supported roof, which reviews 
developments in Europe and the U.S., discusses 
the underlying theory, and describes the design 
and construction of numerous examples of existing 
structures. There is a bibliography. (Available 
in U.S. from Wittenborn & Co., 38 East 57th St., 
New York 22. 160 pp., $10.50.) 


Instruments for Measurement and 
Control 


Nine chapters of this book, by Werner G. 
Holzbock, are devoted to descriptions of the 
operational characteristics and, in many cases, 
the structural details of instruments commonly 
used in industrial plants for measuring temper- 
ature, humidity, pressure, flow, and other proc- 
ess variables. Five chapters deal with various 
control devices—electric, pneumatic, hydraulic, 
etc.—and the last chapter briefly summarizes re- 
cent trends in the use of centralized control sys- 
tems. (Reinhold Publishing Corporation, 430 Park 
Ave., New York 22,1955. 371 pp., $10.00.) 


An Introduction to the Theory of 
Aeroelasticity 


The main body of this book, by Y. C. Fung, on 
the effect of aerodynamic forces on elastic bodies 
is in two parts. Chapters 2 to 11 cover the his- 
torical background, physical concepts, and prin- 
ciples of analysis of aeroelastic problems, in- 
cluding various problems in civil and mechanical 
engineering, flutter, transient loads, and gusts. 
Chapters 12 to 15 present the fundamentals of 
oscillating airfoil theory, and a brief summary of 
experimental results. Basic principles of aero- 
dynamics, elasticity, and mechanical vibration 
are reviewed in the first chapter. (John Wiley & 
Sons, Inc., 440 Fourth Avenue, New York 16, 
1955. 490 pp., $10.50.) 


Korrosion—Dechema-Jahrestagung 1954 


The twenty papers included in this volume, 
presented at a corrosion conference in 1954, 
cover a wide range. Sample topics are the follow- 
ing: corrosion inhibitors; protection by plastic 
coatings or wrappings; chemical treatment of 
water to reduce corrosion; cathodic protection 
of underground and underwater installations; 
stress-corrosion phenomena; electrochemical as- 
pects of corrosion; and special corrosion problems 
of various metals under diverse circumstances. 
The papers are sponsored by DECHEMA Deut- 
sche Gesellschaft fiir chemisches Apparatewesen. 
(Verlag Chemie, Weinheim, Germany, 1955. 
127 pp., DM 9.50.) 


Proceedings of the American Power 
Conference 
Volume XVII, 1955 


As in previous years the papers in these pro- 
ceedings emphasize the practical rather than the 
theoretical view and range from the technical to 
the economic and social aspects of power genera- 
tion, transmission, and distribution. Grouped 
by sessions—general interest, nuclear energy, 
mechanical, water technology, and electrical—the 
individual papers deal with such subjects as 
scientific manpower, sodium graphite reactor 
power plants, power plant stacks under wind 
loading, small gas turbines, the St. Lawrence 
Seaway, computing devices, and many others. 
(Illinois Institute of Technology, Technology 
Center, Chicago 16, Ill., 1955. 722 pp., $6.00.) 


Research Reactors 


This book, by the United States Atomic Energy 
Commission, gives descriptions of three types of 
light-water-moderated reactors (pool, solution, 
and materials-testing), and of three other types: 
hydro-carbon-moderated, heavy-water-moder- 
ated, and graphite-moderated. Information given 
for each type includes general design features, 
core design and fuel handling, cooling system 
(where applicable), control and instrumentation, 
shielding, experimental facilities, and operating 
characteristics. The book was prepared origi- 
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nally for the International Conference on Peace- 
ful Uses of Atomic Energy. (McGraw-Hill 
Book Company, Inc., 330 West 42nd St., New 
York 36,1955. 442 pp., $6.50.) 


Technical Publications 


This is a guide specifically intended to aid en- 
gineers and other technicians in the preparation of 
engineering manuals, instructional leaflets, re- 
ports, and other types of technical publications. 
Written by C. Baker, it deals with the selection of 
a style suited to the user, the use of clear language, 
methods of presentation, the use of illustrations, 
methods of reproduction, and preparation of copy 
for printing. Also briefly discussed are the use of 
technical literature in the aircraft industry, 
questionnaires, and specification writing. (John 
Wiley & Sons, Inc., 440 Fourth Ave., New York 
16, 1955. 302 pp., $6.00.) 


The Technology of Cement and Concrete 
Volume I: Concrete Materials 


About half of this volume for engineers, con- 
tractors, and students covers the properties and 
manufacture of portland cement; pozzolanic and 
other hydraulic cements; and the classification 
and evaluation of admixtures and additions. The 
remainder of the volume is devoted to the geology 
and petrography of aggregates, their sampling, 
testing, and processing, and the effects of their 
properties on concrete. The study—by Robert 
F. Blanks and Henry L. Kennedy—will be com- 
pleted with a second volume covering the mixing, 
properties, and uses of concrete. (John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16, 1955. 
422 pp., $11.00.) 


Design of Prestressed Concrete 
Structures 


A systematic coverage, by T. Y. Lin, of funda- 
mentals intended to make present knowledge of 
prestressed concrete construction more widely 
available to engineers. Subjects discussed in- 
clude the analysis and design of sections for 
flexure; shear, bond, and bearing; beam de- 
flections and layouts; reinforcements; continuous 
beams; slabs; tension and compression members; 
circular prestressing; and allowable stresses and 
load factors. Although the book deals essen- 
tially with design, substantial space is devoted 
to materials, methods for prestressing, and eco- 
nomic factors. (John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, 1955. 456 pp., 
$11.50.) 


Principles of Industrial Waste Treatment 


The greater part of this book, by E. Fred Gurn- 
ham, for practicing engineers and students is a 
discussion of operations and processes used to 
treat wastes before discharging them into na- 
tural streams or municipal sewers: sedimentation, 
filtration, heat transfer operations, and various 
chemical and biological treatments. Pollutional 
effects and criteria for evaluating pollution are 
also discussed, and the last chapter gives brief 
descriptions of some process industries that have 
major disposal problems. (John Wiley and Sons, 
Inc., 440 Fourth Avenue, New York 16, N. Y. 
1955. 399 pp., $9.50.) 


Advanced Mathematics for Engineers 


This book by H. W. Reddick and F. H. Miller 
is intended for the reader with a thorough training 
in engineering mathematics through calculus. 
Beginning with ordinary differential equations, 
the book takes up in order, hyperbolic functions; 
elliptic integrals; infinite series; Fourier series; 
gamma, Bessel, and Legendre functions; partial 
derivatives and partial differential equations; 
vector analysis; probability; functions of a com- 
plex variable; and operational calculus. Prob- 
lems relating to civil, electrical, chemical, and 
mechanical engineering are given with each 
principal topic. The third edition is prepared by 
F. H. Miller. (John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N.Y., 1955. 548 
pp., $6.50.) 


(Continued on page 106) 


Are You 


PLANNING TO BUILD 
A SWIMMING POOL? 


Our experience and 
know-how is yours for the 
asking. It does not cost 
you a cent. 


Complete specifications and engineering data 
on NATIONAL Pool Equipment will be furnished 
to registered architects and engineers on re- 
quest. REGISTER with us. We get inquiries 
every day from prospective pool owners and 
some of them may be near your office or in 
your territory. Send us a resume of the service 
you con render pool builders and owners and 
we will put your name on file for reference. 


Send for our New, free booklet on complete service 
and equipment for the swimming pool. has every- 
thing listed that you can possibly need. 


You get from us the finest quality products at the lowest 
possible prices. 


Satisfaction guaranteed. You are allowed to return 
any article for exchange, credit or refund if not 
ve 


Use the coupon: 
Send for your copy 
of the booklet 
today. 


NATIONAL 


pool equipment co. 
Dept. CE 


2516 Eighth Ct. N. Birmingham, Ala. 


Gentlemen: 


Please send me a copy of your new Pool | 
and Equipment catalog. 
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JOINT 


installed after concrete hardens—simply, easily 


Igas Joint Sealer is a tough, resilient, non-meltable mastic used for sealing 
joints in concrete, metal and other construction materials, Igas is easily 
installed in vertical, horizontal and overhead joints. It is installed after 
concrete has hardened and forms a continuous watertight seal, even at the 
junctions of joints. Igas is fully effective at temperatures from —10° F. to 
180° F. (special grades for other temperature ranges). Igas does not dry 
out or become brittle with age. 


2 basic designs solve most joint problems 


TYPE A—Face Pressure TYPE B—Back Pressure 


mortar | 
cap 


PRESSURE 


w 
Water Reservoirs Basements 5 
Swimming Pools Tunnels ra 
Tanks Retaining Walls = 


Parking Decks 


Joint sizes and types shown here are suitable for most jobs. Type A joints will sustain a 20 foot 
head of water with movement in the joint of 1/8”. Type B joints will sustain a 20 foot head of i 


water with movement in the joint of 1/16”. Other jomt details are available for special problems 
involving greater movement and greater water pressure. 


To discover how Igas can help you with your own joint sealing problems, write or call today for 
full recommendations, specifications, and construction details. There is no obligation, of course. 


SIRA CHEMICAL CORPORATION 


PASSAIC, NEW JERSEY 


DISTRICT OFFICES: BOSTON * CHICAGO * DALLAS * PHILADELPHIA * PITTSBURGH * SALT LAKE CITY 
WASHINGTON, D.C. * MONTREAL, CANADA * PANAMA CITY, PANAMA * DEALERS IN PRINCIPAL CITIES 
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Revision of the Code of Ethics is proposed? The Board 
of Direction has adopted the recommendation of the Com- 
mittee on Professional Practice to amend the controversial 
Article 4 of the Code of Ethics, dealing with “bidding on a 
price basis” (November issue, page 69). For the infor- 
mation of the membership, to whom the amendment will 
go for ratification, the Committee’s statement is given in 
the “‘Society News’”’ section of this issue. 


Atomic energy promises power unlimited? Though 
still not competitive with fossil fuels, atomic energy is 
regarded by power authorities as one great hope for keep- 
ing pace with future energy requirements. This important 
new power source is analyzed in its effect on the country’s 
economy in a timely article in this issue (page 36). 


Many of the Hoover Commission recommendations are 
being put into effect? The Executive Branch has already 
taken action on 143 of the recommendations that do not 
require Congressional action. So says Clarence Francis, 
national chairman of the Citizens Committee for the Hoo- 
ver Report. Special Research Memorandum No. 4 of the 
Citizens Committee, discussing the report, is available 
from the Committee, 1300 Wyatt Bldg., Washington 5, 


A new method of water analysis promises better pro- 
tection against germ warfare? Four Public Health Ser- 
vice scientists have just received a research award for 
developing a faster and more accurate method of analyzing 
the bacteriological content of water. Through their 
method, which involves the use of a membrane filter tech- 
nique, it is possible to incubate, count, and identify the 
bacteria from a sample of water in as little as 16 hours com- 
pared with the 48 to 96 hours normally required. Recipi- 
ents of the award are Dr. Paul W. Kabler, Harold F. 
Clark, Edwin E. Geldreich, and Harold L. Jeter, all of the 
Robert A. Taft Sanitary Engineering Center at Cincinnati. 


The value of the Society’s Group Disability Insurance 
Plan has been reaffirmed by the Board? At its recent 
meeting in New York, the Board of Direction heard the 
report of a special task committee assigned to review the 
Plan, then endorsed it ‘‘as a proper and valuable service to 
members” and urged wider participation init. This year— 
sixth anniversary of the Plan—several new benefits have 
been made available to members (August issue, page 69, 
and October issue, page 124). 


Public announcement of the results of the WASHO road 
tests was made at the Annual Convention? The Conven- 


o you know that 


tion paper describing the results of the Idaho tests to 
determine what kind of roads we should build to stand up 
under today’s traffic load, is scheduled for the January 
issue. The test took three years and cost $900,000. 


Builders can now measure the strength of lumber with- 
out cutting into it? By means of a newly developed elec- 
tronic device that can send concentrated ultrasonic waves 
through a piece of wood, the Timber Engineering Company 
expects to be able to study grain structure and irregulari- 
ties that determine its strength. 


A board for certification of sanitary engineers has been 
set up? To certify the professional qualification of sani- 
tary engineers in public health and other assignments, 
papers of incorporation have been completed and signed 
for formation of an American Sanitary Engineering Inter- 
society Board. The office of the Board and its Certifica- 
tion Committee will be at ASCE Headquarters, with 
Frank Elder as secretary. More about this important 
step in the January issue. 


The United States leads the world in nuclear units? 
This country has 29 nuclear reactors out of a total of 42 
known to exist throughout the world, the Atomic Indus- 
trial Forum reports. In addition to the 29 reactors here, 
there are five in Great Britain, two in France, two in 
Canada, and one each in Norway, Russia, Sweden, and 
Switzerland (the latter built by the U.S. for the recent 
United Nations Atomic Energy Conference). Of the 20 
additional reactors under construction, nine are in the 
United States. 


Construction next year is expected to top the 1955 
record? This is the forecast that comes out of Washing- 
ton. The Departments of Commerce and Labor see new 
construction expenditures for 1956 reaching a breath- 
taking total of $44 billion, 5 percent above the $42 billion 
peak indicated for 1955. They predict, also, that con- 
struction costs will continue to rise moderately, and that 
increased plant capacity and rising productivity will pre- 
vent all but minor material shortages. 


Trafficwise, December 24 is the most dangerous day of 
the year? With statistics showing that traffic deaths are 
at their peak on that day, the National Safety Council 
designated December 1 Safe Driving Day and urged special 
caution al] through the month. The 1954 traffic toll was 
36,000 deaths and 1,250,000 injuries in 560,000,000,000 
miles traveled. Cost of it all was $4,400,000.000. 


NG 
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Havana Builds World’s Tallest Concrete Apartment Building 


@ Nearing completion in Havana’s Vedado section is one of 
the world’s outstanding buildings—the tallest concrete apart- 
ment house, rising 39 stories, a total of 402 ft.above its footings. 


Floors of this high and mighty structure are two-way rein- 
forced concrete slabs. Walls instead of columns support the 
building’s full weight, serve as partitions between apartments 
and as wind bracing, in a fire-safe, rigid, monolithic structure 
built to resist winds of hurricane force. The cellular structure 
provided the architects with ideal clear floor areas. 


Framing in concrete saved almost a million pesos, as com- 
pared with alternative methods, again emphasizing the econ- 
omies inherent in reinforced concrete. 


With 30 floors of apartments selling at an average price of 
$20,000 per apartment, and income from rental space on the 


“17 y M" COOPERATIVE APARTMENT BUILDING other floors, the owners will recoup their investment of 
edado, Havana, Cuba 6-million pesos (1 peso equals 1 dollar) when 80% of the 
Owner: apartments are sold. 
FOMENTO DE OBRAS Y CONSTRUCCIONES, S.A. (FOCSA) 
; Se ’ Cuba’s designers have a way with concrete, as is well 
ERNESTO GOMEZ SAMPERA, MARTIN DOMINGUEZ, —— by this dramatic structure, in which, when com- 
BARTOLOME BESTARD, MANUEL PADRON pleted, a total of over 110,000 bbls. of cement produced by 


LUIS SAENZ. E.R. CANCIO. IGNACIO MARTIN Lone Star’s Cuban subsidiary, La Compafiia Cubana de Cemento 
Portland, will have been used. 


Contractor: PROYECTOS OBRAS Y CONSTRUCCIONES, S.A. 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. + ALBANY, N.Y. . BETHLEHEM, PA. 

BIRMINGHAM BOSTON CHICAGO DALLAS HOUSTON 

INDIANAPOLIS - KANSAS CITY, MO. + NEW ORLEANS ~ NEW YORK 
NORFOLK + RICHMOND - WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 18 MODERN MILLS, 141,600,000 SACKS ANNUAL CAPACITY 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 
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CIRCULAR SHELL DOME 
cast on earth mound 


FRED J. FRICKE, A.M. ASCE, Consuiting Engineer, Albuquerque, N. Mex. 


A: unusual construction program is being followed in build- 
ing the new 6,000-seat Civic Auditorium of the City of Albu- 
querque, N. Mex. The program consists of first excavating 
and placing all circumferential columns, then casting a con- 
crete circular-shell roof dome on temporary earth fill, winding 
the exterior ring beam with stressed high-tension wire, and a 
finally excavating for interior construction, 

This auditorium is the first building of a series to be con- 
structed on a hillside site of about 20 acres selected to serve 
as the city’s new Civic Center. Numerous other buildings 
are planned for the future. 

The auditorium structure is a compromise between a theater 
type and an arena type. Draperies supported by tracks will 
serve as staging and back drops to accommodate theatrical 
and certain other types of small-scale performances. For a 


Footings and columns are being placed in excavation surrounding mound on which shell dome will be poured. 
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large-scale performance such as a circus, 
3,500 people can be seated in the balcony 
area, 

The site requires considerable initial 
leveling. Because of this it became ap- 
parent that a temporary construction 
fill could be used to form the under side 
of a circular dome roof. The final 
selection of the building site on the 
20-acre tract was made to best suit the 
landscaping and fill requirements of the 
lower part of the tract, weighed against 
the economic use of as little temporary 
construction fill as possible to form the 
under side of the dome. The springing 
line of the dome was set at approxi- 
mately 4 ft above present grade. See 
Fig. 1. 

It was proposed to cast the concrete 
roof shell on the temporary fill, by mak- 
ing the earth shape conform to that of 
the under side of the dome. The shell 
will be 5 in. thick and 218 ft 4 in. in 
diameter, and will be thickened at the 
outer edge to 24 in. to form an outer 
ring. When the shell and ring con- 
crete reach a strength of 2,500 psi or 
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5"' concrete slab—~* 


Final exterior Vomitory 
finish grade 109'2" radius to outside face of dome 


\ Exposed concrete 7 Vomitory 


70'0" radius 38'6" 


Longitudinal section 


Footing 


L. 


Detai! 


FIG. 1. Albuquerque Civic Auditorium will seat 3,500 
in balcony of arena-type structure. Shell dome will be 
cast on temporary fill, which will be excavated atftey 
outer ring of shell has been post-stressed by winding 
with high-tension wire. Detail section shows column 
and footing arrangement. 


Because site required considerable leveling, it was 
found feasible to utilize temporary construction fill as 
form for dome roof. Contractor elected to pour foot- 
ings and columns first, and this work is seen nearing 
completion. Next, mound will be carefully shaped, 
and barrier of soil cement or other material will be 
placed to serve as form for dome. 


better, high-strength wire, No. 8 gage, 
will be wound around the ring approxi- 
mately 650 times at an applied stress of 
145,000 psi to form a post-tensioned 
ring beam. 

The ring beam itself is reinforced as a 
compression column to withstand the 
induced high-tensile wire load. It is 
not expected that the roof dead-load 
will be fully counteracted by the post- 
stressed wire load until all excavation 
beneath the dome has been completed. 
The wire is to be given an application of 
rich mortar at the time of placing, and 
eventually covered with approximately 
8 in. of concrete or gunite to protect it 
from any danger of corrosion due to 
moisture. To protect the dome from 
temperature changes, roofing material 
and 2 in. of a rigid type of insulation will 
be applied. 

The original design was based on the 
idea that the shell dome would be poured, 

. and the stressed wire placed, before any 
of the 22 circumferential footings and 
columns were poured. However, the 
general contractor elected to excavate 


and place these footings and columns 
before pouring the dome. This  se- 
quence, the contractor felt, would elimi- 
nate any damage caused by slippage of 
earth embankment. 

Once all 22 columns, footings, and the 
roof have been placed, final interior and 
exterior excavation and construction 
will be carried out. Since the roof shell 
will be poured and finished about De- 
cember 15, 1955, winter excavation and 
construction progress can be made 
within the roofed structure without de- 
lay from inclement weather. 

Concrete will not be poured directly 
on the earth mound, but on a barrier 
of soil cement or other approved ma- 
terial. An allowance of about !/2 in. 
for thermal expansion over a range of 
70 deg is allowed for the total diameter 
of the dome. The dome concrete will 
have aggregate of 11/.-in. maximum 
size, and the least possible paste content 
to attain a 3,750-psi strength. This 
mixture will also provide for a maximum 
of !/2-in. initial setup contraction in the 
dome concrete. Contraction due to 
loading of the ring beam with stressed 
wire proves to be of no consequence. 

Total area of the completed building 
will be about 70,000 sq ft. 

The general contract for this building 
was awarded to Lembke, Clough & 
King on August 23, 1955, at a bid price 
of $1,010,229. Completion is scheduled 
for July 1956. 

Architects for the project are Fergu- 
son-Stevens & Associates, Albuquerque, 
N. Mex. Fred J. Fricke, A.M.ASCE, 
served as consulting structural engineer. 
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Who wants a civil engineer? 


D. LEE NARVER, M. ASCE, Chairman of the Board, Holmes & Narver, Inc., Los Angeles, Calif. 


Two statements paraphrased from 
recently published articles may surprise 
many in the profession; they certainly 
merit discussion. These statements are: 

1. Both undergraduate and gradu- 
ate students in civil engineering have 
fewer opportunities to secure financial 
assistance than do students in other 
branches of the profession. 

2. It has been traditional to expect 
the civil engineering college graduate 
to earn his initial keep in surveying and 
drafting. 

Our firm, not primarily a civil engi- 
neering group, recently offered two 
engineering scholarships, one in the 
East, one in the West. We specified 
that the awards were open to qualified 
people in several fields of engineering, 
but we listed civil engineering first. 
Why? Our firm embraces among its 
employees all fields of engineering 
contributing to the construction of in- 
dustrial facilities, and in addition has 
been for seven years under contract to 
the Atomic Energy Commission at the 
Pacific Proving Grounds. We find 
approximately 60 percent of our work 
requires civil engineering. 

It is probable that the designation 
“civil engineer’? needs to be redefined 
even to engineers. Originally, the term 
“engineer” referred only to one who 
built military works. The term “civil 
engineer’ was next used to identify one 
concerned with purely civilian activity, 
but at first it embraced the total func- 
tion of the engineer, which is to use 
power and materials to the advantage 
of man. The intense specialization of 
the recent past produced, out of the 
original concept of civil engineering, 
new names such as electrical and 
mechanical. But if there ever was a 
time when the engineer was generally 
a lone consultant in an individual 
effort, that day is gone. 

As with other professions, the engi- 
neer and the builder have been inclined 
to specialize, impelled in recent decades 
by the increasing complexity of the 
American industrial evolution. Not 
only have processes and machines 
grown more complex and plants bigger, 
technical and scientific progress has 
produced such a body of information 
that a man usually has been able to 
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keep up to date in only one field. Also, 
the increasingly detailed and ever more 
rigid participation of state and local 
government in coding, inspection, 
licensing and granting of permits has 
required a virtual specialist in each 
field to assure compliance with the law. 

A construction project formerly re- 
quired a succession of individual skills, 
separately applied. For example, the 
architect had to be well along with his 
work before the electrical or the me- 
chanical engineer did his part, and the 
plans had to be complete before the 
builder broke ground. If in that day 
we lost sight of the civil engineer, then 
I say again, that day is gone. 

With the approach of World War II, 
and its large-scale and urgent construc- 
tion programs, this sequence approach 
was too slow and lacked coordination. 
Management contracts were awarded 
to competent technical people to organ- 
ize the necessary specialists into groups. 
There rapidly arose two new develop- 
ments: the integrated technical service 
organization, and the system approach 
toa major development problem. Lone 
research men began working in groups. 
Traditionally individualistic scientists 
banded together, submitting them- 
selves to management and applying to 
the common objective the system 
approach rather than the scattered in- 
dividualone. Engineering groups offer- 
ing a complete service became es- 
tablished. Combined architectural de- 
sign, engineering, and construction 
under one management responsibility 
became more common. 

In this climate, the traditional bound- 
aries of engineering became less rigid. 
Our firm required qualified engineers 
to be oriented in formerly undefined 
fields, such as industrial site selection, 
community planning, investigations and 
reports, water resource analysis, long- 
range master planning, executive or 
administrative engineering, project en- 
gineering, construction control, esti- 
mating and specification writing, con- 
struction techniques, precision hori- 
zontal and vertical control of structures 
associated with the testing of guided 
missiles or nuclear weapons, and the 
investigation of soil bearing and soil 
characteristics for concentrated or criti- 


cal industrial loads. We rediscovered 
that there is no better technical prepara- 
tion for these special opportunities than 
civil engineering. 

The new opportunities are here to 
stay. To the young engineer, these 
opportunities may indeed become neces- 
sities. Since he seldom can open his 
own office immediately after gradua- 
tion, he must, like the doctor or lawyer, 
gain experience and stature by a period 
of professional association. During this 
period he may find that what he thought 
to be his major inclination is being 
altered by two influences: (1) His job 
may lead him, by his function in the 
group, into specialties not elective 
but required. (2) He may find within 
himself aptitudes for special engineering 
work which he could not, before gradua- 
tion, anticipate. How successfully he 
adapts himself to these unavoidable in- 
fluences will depend in large part on 
how broad and fundamental was his 
engineering training. 

In the system approach to the fast- 
moving technology of the industrial 
age, the mechanical engineer, the elec- 
trical engineer and all the rest have an 
undisputed and irreplaceable position 
in the segments of the system. But 
no engineer is better equipped to em- 
brace the system as a whole than the 
civil engineer. Why? Virtually by 
definition. And if the premise which 
opened this article is true, the definition 
might well be restated. 

A bulletin of the University of Cin- 
cinnati says that, “‘In the broadest sense 
the primary function of the civil engi- 
neer is to adapt the physical geography 
of the earth to the needs of man. He 
conceives, builds, maintains, and oper- 
ates the structures and works of modern 
civilization.” 

The State of California Civil and 
Professional Engineers Act, Chapter 
1709, Statues of 1951, Article 3, Section 
6731, on licensing engineers, says: 

“6731. Civil Engineering embraces 
the following studies or activities in 
connection with fixed works for irriga- 
tion, drainage, water power, water 
supply, flood control, inland waterways, 
harbors, municipal improvements, rail- 
roads, highways, tunnels, airports and 
airways, purification of water, sewerage, 
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refuse disposal, foundations, framed and 
homogeneous structures, buildings or 
bridges: 

“(a) The economics of, the use and 
design of, materials of construction 
and the determination of their physical 
qualities. 

“(b) The supervision of the con- 
struction of engineering structures. 

“(c) The investigation of the laws, 
phenomena and forces of nature. 

“(d) Appraisals or valuations. 

“(e) The preparation and/or sub- 
mission of designs, plans, and specifica- 
tions and engineering reports.”’ 

An example of civil engineering con- 
sidered as the fundamental field is 
found in Section 6736 of the same Act, 
which states: 

“6736. No person shall use the 
title, structural engineer, unless he is 
a registered civil engineer in this State 
and, furthermore, unless he has been 
found qualified as a structural engineer 
according to the rules and regulations 
established therefor by the board.” 

It seems clear that the high school 
graduate who is certain he wants to be 
an engineer, but is uncertain as to what 
kind of an engineer, should by all 
means be first a civil engineer. 

Scholarship awards have little pur- 
pose if not to perpetuate in able people 
the profession of engineering, that the 
technical heritage of our culture may 
be carried forward and augmented. 
If so, civil engineering candidates 
should have top support. We feel 
that in the civil pattern the engineer 
can more readily find himself, and have 
a better springboard from which to 
specialize when he does find himself— 
and further, that in this broad field he 
will have the necessary time to do so. 

Few engineering undergraduates can 
conceive of the vast areas of opportunity 
in engineering. How can they realize, 
for example, what is now suspected, 
that no longer does science limit the 
available nuclear power, for good or 
evil? The frontier of its use has be- 
come an engineering problem. To the 
engineer of imagination, the challenge 
of limitless fields to conquer lies in con- 
ceiving the necessary materials and 
adapting the works of man to these 
imponderable new forces. 

The works of man that we engineered 
and the materials we adapted in my 
generation to the uses of war and peace 
are already obsolete. The long strides 
of youth and imagination are needed 
to catch up with an acceleration of 
discovery and progress almost incal- 
culable even to those of us near enough 
to industrial America to see it clearly. 
This is the case for vigorous support of 
engineering education. If it makes 
sense, then it also makes a case for 
vigorous support of civi] engineering. 
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What is the future for 


NELSON P. JACKSON, Colonel, USAF (Retired); 


Th greatest “chain reaction” of 1954 
went almost unnoted by the press. 
That ‘‘chain reaction” was the record 
birth in the United States of four 
million, sixty thousand babies. This 
fact leads to the observation of two 
important economic realities: 

1. Our population will exceed 200 
million by 1975. 

2. Our need for electric energy by 
1975 will be approximately three times 
today’s kilowatt-hour consumption. 

Against this backdrop, let us examine 
a question which is important to your 
business and to mine. ‘‘Where does 
atomic energy fit into the economic 
structure as we know it today, and as 
we project it for the next two decades?” 

Let us start with the fundamentals. 
As is well known, energy comes from 
the sun. Some arrived within the 
year and furnishes us with food. Much 
arrived in our lifetime and contributes 
to our shelter and other construction. 
Much more arrived many thousands of 
years ago and built up the supply of 
fossil fuels from which we obtain vast 
quantities of heat and electric energy. 

The importance of this energy is 
obvious. It is no accident that the 
United States with only 7 percent of 
the world’s population produces 50 
percent of the world’s manufactured 
goods. More than any other factor, 
abundant energy is the cornerstone of 
our tremendous productivity and of our 
standard of living. Stuart Chase has 
said that ‘“‘nowhere on the horizon is 
there a saturation point for power. 
Its future is limitless. It not only 
marches to ever greater quantitative 
output, but also transforms the entire 
economic structure as it goes.”’ 

The United States and a considerable 
part of the Free World have been living 
high on the accumulated capital energy 
in the tremendous reserves of coal, oil, 
and gas. Rates of extraction of these 
non-renewable fossil fuels have been 
great. 

If we are to continue to improve our 
standard of living, while keeping up with 
demands placed on oureconomy by grow- 


ing population and consequent needs, it 
is essential that all sources of energy be 
developed. Our surest hope lies in nu- 
clear fuels. Only if we take immediate 
action to put atomic energy to use can 
tomorrow’s economy continue to grow 
without serious dislocation. 

Although we can be sure that there 
will be major applications of nuclear 
energy for transportation, for heating 
and in chemical processing, yet there 
is little question but that the greatest 
application will be in the production 
of electric power. 

By 1975 it is estimated that nearly 
one-half of the power stations then 
under construction will use nuclear 
fuels. In Fig. 1 is shown the projected 
growth of nuclear plants coming on the 
line, starting at about 2 percent of 
all new power plants between 1960 and 
1965 and growing to 14 percent by 1970 
and 44 percent by 1975. We would 
not be at all surprised to see this figure 
reach 65 percent by 1980. 

Now, what is going to happen to 
conventional power plants using fossil 
fuels? Some may assume that, with 
the advent of nuclear fuel, coal and oil 
will be forced out of the picture. 
Nothing could be further from the truth. 
While we are confident that nuclear 
energy will show phenomenal growth 
during the next 25 years, at the same 
time many millions of kilowatts of 
new capacity in fossil-fueled stations 
will be required to support the growth 
of our economy, as shown in Fig. 2. 

In Fig. 3 are the forecast totals of 
generating capability in the United 
States. In terms of total generating 
capacity, the growth of nuclear power 
stations will, of necessity, start slowly. 
To care for the power needs of our 
country, it will be necessary to increase 
the conventionally fueled generating 
capacity from 120 million kw in 196) 
to 300 million kw by 1975 and 350 
million kw in 1980. 

The three points of cardinal impot- 
tance illustrated by these three figures 
are, first, that the future power needs 
of our country are phenomenal; second, 
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nuclear power plants? 


Manager, Washington Office, General Electric Company, Washington, D.C. 


that the greatest growth in generating 
capacity in the next twenty-five years 
will still lie in fossil-fueled plants; and 
third, that in this same period of twenty- 
five years, the construction of new 
nuclear-fueled power stations is fore- 
cast to equal the total generating 
capacity which has been built up in our 
country up to the year 1955. 

Now let us look at some investment 
figures, and start off by comparing, in 
Table I, the plant investment per kilo- 
watt for a representative coal-fired plant 
with that for a boiling-water reactor 
which we believe can be achieved within 
the next five to ten years. It will be 
noted that the investment in physical 
plant is substantially larger for the nu- 
clear station and that, similarly, the 
engineering and startup charges are 
greater. This brings up the fact that 
nuclear power plants call for a greater 
contribution of investment dollars than 
do coal- or oil-fired plants. In fact, the 
fixed charges for a nuclear plant are 
approximately 50 percent greater than 
those for a coal plant. Similarly, oper- 


TABLE |. Plant investments 
compared 
BoILING-WATER 
REACTOR PLANT PLANT 
Physical plant ...... $195 $140 
Magmesting 15 11 
Total plant invest- 
ment prkw..... $226 $160 


TABLE Il. Power costs compared 
BorLinG- WATER CoaL 

REACTOR PLANT PLANT 
Fixed charges 4.5 3.0 
Operating costs. . 0.7 0.5 

Total power cost, 

mills perkwhr . ... 6.9 6.9 


*Coal at 35 cents per million Btu. 
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ating costs are two-tenths of amill greater 
per kilowatt-hour. 

The payoff lies in power costs, esti- 
mated in Table II, for a plant of 300,000- 
kw capacity, in mills per kilowatt- 
hour. It is seen that the real saving 
lies in fuel costs. For the coal plant, 
we have shown costs which are not yet 
obtainable but which we are fully 
confident can be realized and will be 
bettered. 

The cost situation is summarized in 
Fig. 4. Today’s costs are not com- 
petitive with conventional steam plants 
in the heavily populated centers of this 
country but, with plant investment 
costs which can be foreseen and with 
the lower nuclear-fuel costs which we 
are on the way to developing, electric 
power generated from nuclear energy 
can and will be fully competitive with 
power costs from conventional steam 
stations. Since there will be a severe 
drain on the supplies of fossil fuels in 
the next twenty-five years, these fuels 
cannot be expected to become lower in 
cost. Nuclear-fuel development is in 
its infancy. We have every confidence 
that the fuel costs shown here will be 
met or bettered. 

A closing thought summarizes my 
opinion of the present situation in 
nuclear energy. In the fourth act 
of Julius Caesar, where Cassius ad- 
vocates a course of ‘‘rest, defense, and 
nimbleness,’’ Brutus replies: 


There is a tide in the affairs of men, 
Which, taken at the flood, leads on to fortune; 
Omitted, all the voyage of their life 

Is bount in shallows and in miseries. 

On such a full sea are we now afloat; 

And we must take the current when it serves, 
Or lose our ventures. 


The nuclear tide is nearing its flood. 
Men of courage and conviction in 
science, in industry, and in finance are 
faced with opportunities unequaled 
in their business lives. This new field 
of atomic energy has been, is now, and 
will continue to be a challenge to 
America’s research, engineering, and 
manufacturing skill. 
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FIG. 1. Forecast for generating capacity 
of new plants coming on the line 1960- 
1980 indicates that by 1980 about 65 
percent will derive power from nuclear 
fuels. 
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FIG, 2. Forecasted total capability of all 
generating plants in service 1960—1980, 
shows relative percentages of nuclear, 
thermal, and hydro in kilowatts. Thus in 
1975, estimate indicates there will be 
40 million kw of installed nuclear capacity, 
300 million kw of thermal capacity, and 
35 million kw of hydroelectric capacity. 
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FIG. 3. Forecast for generating capacity 
of new plants placed in service 1960- 
1980, in millions of kilowatts, indicates 
that by 1980 nearly two-thirds of total 
new capacity coming on the line will be 
derived from nuclear fuels. 
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FIG. 4. Cost of power from nuclear 
plants is compared with that from con- 
ventional steam plants. Nuclear fuel 
costs are considered to be approximately 
2.0 mills per kwhr for both the $200- and 
the $270-per-kw plant. 
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Contractor finds 


A. S. WIKSTROM, A. M. ASCE 


A. S. Wikstrom, Inc., Skaneateles, N. Y, 


When rock of 5- to 7-ton size was 
washed out of end of south dike by 
force of current, steel basket was 
built of 12 X 12 H-piles braced with 
angle irons and partially lined with 
sheetpiling after placing basket, to 
hold rock with which basket was 
filled. Note 3- to 4-ft drop in water 
surface at end of dike. Here water 
depth is 40 ft and stream velocity 
about 18 mph. At times velocity 
reached 20 mph before pier was 
completed. 


— 
In view looking upstream, south pier 
is seen completed at left and north 
cofferdam under construction at 
right, protected by dike extending 
out from Barnhart Island. Immedi- 
ately upstream is treacherous Long 
Sault Rapids, through which entire 
400,000 cfs flow of St. Lawrence 
River passes. Cofferdam for Long 
Sault Dam is in right background. 


Hien river velocities, winter ice and 
other difficulties required marked 
changes in construction concepts dur- 
ing building of the substructure for 
the new Barnhart Island Bridge across 
the St. Lawrence. Currents up to 20 
mph swept 7-ton rocks from the pro- 
tective dike into the pier site, and heavy 
ice flows persistently overcame what- 
ever defensive systems were erected to 
safeguard construction. Although we 
had previously worked on many river 
structures, we found our past experience 
only a primer for the work on the St. 
Lawrence. 

The Barnhart Island Bridge across 
the St. Lawrence River at Massena, 
N. Y., will be the first permanent struc- 
ture in the St. Lawrence Power Project 
to be completed. It will provide access 
to the site of the Barnhart Island Power- 
house, which lies between Barnhart 


Work on south pier is in progress inside cofferdam. Just to left, crawler crane Island and the Canadian shore. To 
stands on dike spur built on sunken icebreaker. End of dike, held by H-pile provide temporary access to the island 
. basket, extends out into river at extreme left. Barnhart Island is in background. for the 1955 construction season, 4 
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St. Lawrence bridge substructure no picnic 


floating bridge was built about 3 miles 
downstream during the winter and 
spring of 1954-1955. (See article by 
Richard Q. Praeger and Sidney M. 
Johnson, in CiviL ENGINEERING for 
November 1955, p. 53.) The arrival of 
ice in the river will make it necessary to 
remove this floating bridge by January 
1956, and the permanent bridge must be 
completed by that time. 

The site of the permanent bridge was 
selected near the west end of Barnhart 
Island at a point where the river nar- 
rows between the island and the main- 
land. This location provides a solid 
rock foundation reasonably close to the 
surface. 

Designed by Praeger & Kavanagh, 
the bridge has two 50 X 80-ft rectangu- 
lar piers approximately 225 ft offshore, 
founded on rock 41 ft below river level 
on the south side and 36 ft below on the 
north side. On the south side very 
little overburden was encountered, 
whereas on the north side the overbur- 
den was approximately 12 ft deep. In 
addition to the two piers, there are two 
gravity-type abutments located about 
60 ft back from the shore line. The 
south abutment stands on steel H-beam 
bearing piles driven into glacial till; the 
north pier is placed directly on the 
glacial till. The steel superstructure is 
a continuous through truss with a cen- 
ter span of 508 ft and two 283-ft anchor 
spans, requiring approximately 5,000 
tons of structural steel. The structure 
is designed to carry both vehicular and 
rail traffic. A flatcar with a 125-ton 
load was the significant design load. 

The contract for the substructure was 
let in the latter part of October 1954. 
Because of the necessity for completion 
of the entire bridge in about 14 months, 
the contractor was required to work 
through the winter. The bridge design 
was based on the meager information on 
foundation conditions in the river that 
was available prior to the bidding date. 
Rock elevations were determined by 
Seismograph readings made in the area, 
and the overburden soundings were 
taken by fathometer in the general area 
by the Ontario Hydro-Electric Com- 
mission. Soundings in the river could 
only be taken successfully by fathom- 
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eter as a conventional sounding line 
would be swept downstream by the 
velocity of the current. 

At the bridge site, the river is 950 ft 
wide. When we started work, all the 
flow of the St. Lawrence was passing 
through this channel as the Canadian 
cofferdam contractor had already closed 
off the Sheek Island Channel which runs 
around the north side of Barnhart 
Island. At the site the fast current 
runs close to the south shore as it sweeps 
around the west end of Barnhart Island 
from International Rapids at velocities 
of 16 to 18 miles an hour. Along the 
north shore the velocity is about half 
this amount. On both sides the river 
banks rise steeply to an elevation of 35 
to 40 ft above the river. 

Before taking bids on the bridge sub- 
structure, the Power Authority had 
awarded a drilling contract to another 
contractor, who built a floating drill 
platform to take test cores at the two 
pier sites. In the latter part of Novem- 
ber 1954, when three borings had been 
made at the site of the north pier and 
one boring at the south pier, the drill 
barge broke loose from its cable moor- 
ings and was swept downstream. Since 
the drilling contractor had already had 
difficulties in moving this drill barge to 
the site and in holding it there, this 
occurrence led to the decision that it 
would be futile to continue the boring 
program, and the final design of the piers 
had to stand on the information then 
available. The borings that had been 
taken indicated a 39-ft depth of water 
at the south pier, with 2 ft of overbur- 
den over the rock; and a 24-ft depth at 
the north pier, with rock located 36 ft 
below the water surface. Since rock 
was 11 ft deeper on the north side, and 
7 ft deeper on the south side than 
originally contemplated, the design was 
revised from a 72-ft circular pier to a 
rectangular pier 50 by 80 ft. This 
revision decreased by 11 ft the dike pro- 
tection required and somewhat reduced 
the amount of concrete. Adequate 
foundation information for the abut- 
ment had previously been obtained 
from core drills. 

Several vexing problems confronted 
the foundation contractor: 


1. The time available to complete 
the piers was short, as steel erection was 
to begin on June 15, 1955. 

2. The intense cold and ice in the 
river materially decreased the output of 
the men and made river work difficult 
and costly. 

3. High velocities made it necessary 
to provide a stilling pond in which to 
work on the piers. 

4, Normal high water due to ice 
jams in February and March made the 
contractor’s work area particularly vul- 
nerable to damage during that period. 

5. The intended method of pier con- 
struction had to be revised at the last 
minute because accurate foundation 
information was not available until six 
weeks after the contract award. 

To provide relatively quiet water, 
our plan called for building a stone dike 
running out 250 ft into the river at 
right angles to the shore, 140 ft up- 
stream from the center line of the pier. 
This dike construction was started in 
the first part of December, using stone 
from a quarry opened up by the con- 
tractor 14 miles from the job site. It 
was anticipated that this dike would 
raise the river level immediately up- 
stream about 6 ft and divert the cur- 
rent 40 or 50 ft from the end of the dike. 
These conclusions were the result of 
studies on the Ontario Hydro-Power 
Comunission’s model of the St. Law- 
rence River at Islington, Ontario. This 
model was most helpful in arriving at 
conclusions as to how the river would 
behave under the conditions we were 
creating at the bridge site. 

I must add here that the accuracy of 
any conclusions drawn from a model 
depend on the accuracy of the informa- 
tion that is provided for building the 
model and on how close the model 
adheres to actual conditions. Because 
of the extremely fast and deep water at 
the bridge site, accurate soundings of 
the river bottom were not obtained. 
Consequently the river conditions in 
the model did not accurately reflect the 
true conditions. From the model 
study, we definitely decided that the 
proper way to build the dike was at 
right angles to the shore and about 140 
ft upstream from the pier. 
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During the early part of December 
1954, good progress was made in extend- 
ing the dike out 135 ft to a point where 
the river bottom dropped off rapidly. 

When a depth of 30 ft was reached, 
the end of the dike began to wash 
severely, and it was decided to use 
larger stone. From results on other 
work where obstructions had been 
placed in fast water, it was concluded 
that stones of 5- to 7-ton size could be 
successfully dumped in the river and 
would hold. We therefore selected 
stone of this size from our quarry and 
later moved into a commercial quarry 
where the stone broke larger. By con- 
tinued dumping of big stones, we were 
able to progress approximately 50 ft 
further out into the river. However, 
as the water depth increased to 38 ft, it 
took longer for the stone to sink to the 
bottom and the large stones washed 
downstream. 

During one night a 14-ft length of 
dike containing the large stones washed 
away. As we were still 60 or 70 ft from 
the point where we felt the dike should 
end to give us quiet water in the pier 
area, some new method of holding the 
rock was necessary. The new plan was 
to build a large basket of steel bearing 
piles and welded wire mesh, which would 
be light enough to be handled by an 80- 
ton crane and yet strong enough to hold 
the rock. Such a steel basket was 
built about 35 ft long and varying from 
zero to 40 ft high to follow the slope of 
the outshore end of the existing rock 
dike. This basket was made with as 
little frontal area as possible, and 
anchored upstream to two 10-ton con- 
crete deadmen, embedded in the shore, 
by two 1 !/s-in. cables attached to both 
the upper and the lower part of the 
basket. These anchor cables were 
reeved back by a six-part line to a D-8 
dozer with a winch, which stood on shore 
and enabled us to hold the offshore end 
of the basket in final position when set 
by the crane. A second D-8 dozer 
with a cable attached to the basket held 
the inshoreend. After several attempts 
this basket was placed, even though 
light ice was running in the river, and 
was putting considerable pressure on 
the upstream face by clogging the wire 
mesh. 

As soon as the basket was set, it was 
filled with rock, and it successfully ac- 

complished its purpose. It was deemed 
advisable not to go out another 25 ft 
into water 40 ft deep, as the current was 
now running several miles per hour 
faster around the end of the dike, and 
the difficulties that would be encoun- 
tered in going out this additional dis- 
tance looked almost insurmountable. 
At the contractor’s request, Praeger & 
Kavanagh, the engineers, permitted the 
entire bridge to be moved 25 ft to the 
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south, thus bringing the south pier 25 ft 
nearer the shore. The foundation prob- 
lems on the north side were relatively 
easy, and were not adversely affected by 
this movement. This relocation also 
had the advantage of making it possible 
to proceed immediately with work on 
the south pier. 

It is interesting at this point to note 
that the theoretical pressures on the 
steel basket computed by the usual 
hydraulic formulas did not develop, and 
it was fortunate that this was the case. 
We ran readings on the steel cables with 
a tensiometer as a check on the cable 
stresses. The lower stresses can be 
accounted for by the turbulence created 
by the wire mesh, which dissipated the 
full force of the water. 

While the dike was progressing, a 
large timber icebreaker about 40 by 36 
ft and 40 ft high, weighing about 80 tons, 
was built on shore. This icebreaker 
was to be permanently located 30 ft 
upstream from the main pier and on it a 
crawler crane was to be mounted for 
constructing the cofferdam, which would 
consist of a single wall of DP-2 sheet- 
piling 52 ft long. By this time, because 
of the severe winter we were having, 
with temperatures as low as —30 deg F, 
the ice started to jam at Lake St. Fran- 
cis 30 miles downstream. This ice jam 
backed up the water and raised its level 
7 ft at the bridge site. 

The St. Lawrence River does not 
normally fluctuate over 3 ft in height 
and is subject to serious floods only dur- 
ing the months of February and March 
when the ice jams in Lake St. Francis. 
As a rise in the river seemed imminent, 
it was deemed advisable to delay launch- 


Forms are in place for last lift of concrete on south pier. 
grout line suspended from cable to left of pier. 


ing the icebreaker and starting the pier 
cofferdam until the ice jam had broken, 

At the bridge site the river does not 
freeze because of the velocity of the 
current, but it does carry a considerable 
quantity of ice of two kinds—frazil ice 
which is formed on the top of the water, 
and anchor ice which is formed on the 
bottom of the river. The anchor ice 
rises to the surface when exposed to a 
slight change in water temperature or 
when it has reached sufficient dimen. 
sions to be dislodged from the bottom by 
the fast water above it. For a time the 
wire basket and anchor cables were sub- 
jected to considerable pressure from the 
floating ice, but as the river rose and 
covered the basket, this problem was 
eliminated. Construction operations in 
the river were shut down during this 
period. 

It was not until approximately a 
month later, the first part of March, 
when the river started receding after 
the ice broke loose at Lake St. Francis, 
that our major troubles began. During 
the night when this occurred, ice break- 
ing loose upstream exerted an irresist- 
ible pressure against the cables and 
basket, breaking the basket loose from 
its moorings and destroying all but the 
inshore portion of the dike. When the 
river had dropped to within 2 or 3 ft 
of its normal level, we started to build 
another basket, larger and more sub- 
stantial. Since, in building the first 
basket, we had found that the theoreti- 
cal horizontal water pressures were not 
as large as computed, we felt that a 
heavier steel unit could be built, with a 
larger surface area exposed to the cur- 
rent. This would prevent failure of the 
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concrete on north pier was placed by Intrusion Prepakt method. 
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supporting members used for the frame- 
work. This second basket was built 
and launched successfully in March 
while heavy ice was still running in the 
river. Unfortunately, after being in 
service for a week, this basket also went 
out when large cakes of ice rode up on 
the anchor cables and jammed against 
the side of the basket. 

A third basket was constructed in the 
latter part of March. This basket was 
built in three units each 12 ft long, in- 
stead of in one unit, and was anchored 
by driving H-beams into the rock and 
sheetpiling on the inside. The latter 
also served to prevent the rock fill from 
breaking out through the wire mesh. 
In the meantime the amount of ice 
carried by the river had diminished with 
the coming of warmer weather. This 
third basket held firm until completion 
of the pier, although the discharge in 
the river ran 20 percent above normal 
during the spring months. 

On completion of the basket, we 
immediately launched the icebreaker, 
floated it into position with pontoons 
and sank it in proper position. It was 
then loaded with rock and served as a 
working platform to support the crawler 
crane which constructed the pier. A 
second crane, mounted on a barge, 
handled the pier piling and concrete. 

As the borings had indicated that 
there was only 2 ft of overburden on 
top of the rock, it was necessary to pro- 
vide a support to hold the cofferdam in 
position against the turbulent water. 
To provide this support a frame of 
H-beams was attached to the timber ice- 
breaker. Two 33WF200 beams 76 ft 
long were floated into position and 


attached to the H-beam frame. The 
cofferdam frame then was floated be- 
tween these two beams, which formed a 
yoke to which the frame was bolted. 
Besides holding the frame in position, 
the yoke beams stiffened the cofferdam 
against the force of the current. Sheet- 
piling was then driven around the frame 
in the normal manner. To do this the 
entire area of the cofferdam was dredged 
with a clamshell to remove all the large 
rock that had been swept down from 
the dike by the current as well as 
loose river-bottom rock. Unfortunately 
some big rock remained and was only 
removed after considerable work with a 
diver and crane. The H-piles and 
sheetpiling were then driven to refusal 
intorock. As part of the revised design, 
it was decided to leave this sheetpiling 
in place, cutting it off 18 ft below water 
level. 

The north end of the bridge on Barn- 
hart Island was not accessible from the 
American side until the latter part of 
June, when the floating bridge was com- 
pleted. A road had been built on the 
Canadian side to bring in light mate- 
rials and equipment utilizing a 5-ton 
bridge across the Canadian canal. 
Heavy equipment was barged across 
the quiet Sheek Island channel to Barn- 
hart Island. Men were transported by 
launch from the American side. 

To avoid setting up a separate con- 
crete plant on the Barnhart Island side, 
it was decided to use the Intrusion Pre- 
pakt method of concreting. This 
method permitted us to pump the grout 
across the river from a plant set up on 
the south side. Stone aggregates for 
the north side were brought in during 


North cofferdam is completed and abutment on Barnhart Island progresses rapidly. 
American Bridge Company has started to erect superstructure steel. 


the winter months in small loads by a 
Canadian producer while the ground was 
still frozen. 

It was necessary to install two 2!/2-in. 
grout lines across the river—one for a 
spare should a line plug. Our plans 
called for laying these lines on the river 
bottom as we thought it would be 
easier and cheaper, but unless the pipes 
could be laid on the bottom of the river, 
where velocities are low, we could not 
expect to hold them against the current. 
When we attempted to lay a cable 
across the river on the bottom, it was 
swept in a long arc 1,000 to 1,500 ft 
downstream and would not sink. 
Several attempts had previously been 
made to stretch a 7/s-in. cable across 
the river, and this was accomplished 
only by holding the cable above the 
water with crawler cranes. Thus 
3,000 ft of pipeline appeared necessary 
to cross 950 ft of water, and there was no 
certainty that the pipe would sink. 
The only other solution was to place 
a tower on each shore and hang the two 
pipes from two 7/s-in. cables suspended 
from the towers. All the concrete grout 
for the north side was pumped in these 
pipes across the river. 

Compared to the difficulties encoun- 
tered on the south side in providing still 
water for the work area, the dike for the 
north pier was relatively simple. The 
water was shallower and slower, al- 
though velocities on the north side had 
increased to 10 or 12 miles an hour 
because of obstruction of the river 
channel by the dikes extending out 
from the north and south shores, which 
decreased the original river width by 
about half. 

In the construction of the 200-ft- 
long north dike, we had no loss of rock 
in a 27-ft depth of water, and also were 
able to throw the current out into the 
river 50 ft from the end of the dike. 
Much of this dike consisted of coarse 
gravel, from a pit on Barnhart Island, 
and only the outer 60 ft required rock. 

I have endeavored to cover only the 
unusual features of the work. Other 
phases of the construction were handled 
in the customary manner. To solve 
the problems created by the fast and 
deep water, it was necessary to resort 
to methods of trial and error. We now 
appreciate more fully the value of a 
background of wide experience in solv- 
ing new problems. It surprised us to 
find how much we relied on our past 
experience and, when we were faced 
with a completely new set of condi- 
tions, how difficult it was to come up 
with the correct solution the first time. 


(This paper was originally presented by Mr. 
Wikstrom at the ASCE Annual Convention, 
before the Construction Division sesston 
presided over by Charles D. Riddle, Chair- 
man. of the Division’s Executive Committee.) 
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As a science, hydrology was in its 
infancy when the Congress, by passage 
of the Flood Control Act of 1936, placed 
supervision of improvements of the 
Nation’s rivers for flood control under 
the Chief of Engineers, Department of 
the Army. Not only were the records 
of actual flood history for the Nation’s 
rivers scanty, but also very little re- 
search had been accomplished in the 
field of maximum possible storms. At 
that time it was the usual practice to 
design a spillway to pass a discharge 
about twice that of the largest flood 
recorded in the vicinity of the dam. 


Better flood forecasting 


Among the first actions of the Corps 
of Engineers under their new respon- 
sibility was the adoption of measures 
which would lead to greater accuracy in 
estimating the maximum possible flood. 
Included were the installation of a 


TABLE I. Comparison of adopted 
spillway design floods with 
maximam floods of record 

RANGE IN RATIO 


FOR 90 PERCENT 
OF PROJECTS 


AVERAGE 
Ratio, 
SDF/MFR 


DRAINAGE AREA 
ABove Dam, 
MILES 


2.2 to 15.0 
2.0 to 10.0 
1.8to 6.4 
1.7to 3.9 
1.6to 3.2 


100 5. 
1,100 4. 
10,000 3. 
100 ,000 2. 
250 ,000 2. 


or 


TABLE Il. Application of criteria in 
design of spillways 


No. or 
Dams WHERE 
FEATURES 

APPLY DesiIGN FEATURES 
19 Remotely located 
stilling basin 


spillway, no 


12 Ogee crest designed for less than 
maximum head 


11 Flip type or roller-bucket struc- 
ture 


18 Depth of stilling basin reduced 
about 10 percent 


25 Length of stilling basin reduced 
about 25 percent 


21 Walls of stilling basin shortened 
about 25 per cent 


4 Walls of stilling basin lowered 
about 25 percent 
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comprehensive nation-wide network of 
recording precipitation and stream gag- 
ing stations, establishment in coopera- 
tion with the U.S. Weather Bureau of 
a Hydrometeorological Section to assist 
in the determination of meteorological 
factors governing major flood-produc- 
ing storms, and initiation of an intensive 
study of major flood-producing storms 
of record. 

Although an early start was being 
made in advancing knowledge in the 
field of hydrometeorology, at the same 
time the Corps of Engineers was faced 
with the necessity of designing flood 
control dams for immediate construc- 
tion. These structures were to be 
built in river valleys where destruction 
of the dam by overtopping would 
cause loss of life and property damage 
that could be measured only in terms of 
a national disaster. Consequently, in 
the early work of the Corps, the max- 
imum flood considered possible was 
estimated using all the data available 
and then adding from 25 to 50 percent 
as a factor of safety in obtaining the 
spillway design flood. 

Over the years, with the accumula- 
tion of rainfall and stream-flow records 
under the new programs, with the im- 
provements in  hydrometeorological 
background, and with the accumulation 
of experience in design and actual op- 
eration of projects for flood control, 
greater confidence came to be placed in 
estimates for the maximum possible 
flood. Accordingly, the practice of 
adding an arbitrary percentage as a 
factor of safety was discontinued by the 
Corps in the early 1940's. 

A comparison of historic floods of 
record with spillway design floods 
adopted by the Corps in the design of 
150 reservoir projects is given in Table 
I. The ratios shown compare the 
estimated peak flow of the adopted 
spillway design flood (SDF) with peak 
flows of maximum floods of record 
(MFR) at or near the dam sites. For 
recorded floods, the period of record 
averaged 14 years for the entire group; 
26 projects had periods of 25 years or 
longer; and 5 projects had records of 
over 50 years. 
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Because the spillway design flood has 
been estimated as the maximum pos- 
sible flood, it is of rare occurrence, 
Its storage or control is not a project 
purpose, as the flood control function 
of the project is served by control of the 
reservoir design flood, which is generally 
comparable to floods that are charac- 
teristic of the region. However, pas- 
sage of the spillway design flood through 
or over the dam or its abutments within 
the limit set for freeboard is the basic 
criterion for spillway design. 

Recognition of the rarity of occur- 
rence of this flood has enabled the 
Corps to develop design practices re- 
sulting in economy of spillway design 
while still satisfying the criterion for 
safe flood passage. These practices 
are based on the premise that structural 
damage may be accepted during pas- 
sage of the spillway design flood, pro- 
vided that the security of the dam is not 
jeopardized. 


Design policy of Corps 

Where topography is favorable, the 
spillway is located in the reservoir 
rim sufficiently remote from the dam to 
eliminate damage to the dam due to 
uncontrolled spillway discharge. An 
unlined spillway is used where the foun- 
dation rock is sound, or a relatively 
inexpensive spillway structure con- 
sisting of a narrow paved surface or 
weir is provided where the foundation is 
not so favorable. Paving of the spill- 
way discharge chute may be eliminated 
in part or totally. An application of 
this practice is shown in a photograph 
of the spillway discharge channel and 
control structure for Jemez Canyon 
Dam, New Mexico. The dam, an 
earth-filled embankment, is 3,700 ft 
from the spillway. 

Where stability considerations per- 
mit, crests of concrete overflow sections 
are designed for from 75 to 90 percent of 
the head required to pass the spillway 
design flood. This design accepts 4 
slight negative pressure on the down- 
stream face of the dam under maximum 
discharge, but provides improved effi- 
ciency of discharge for all flows. Thus 
there is a saving in the length of the 
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spillway crest, the number or length of 
gates, and the width of stilling basin or 
alternate features. 

Where control of the velocity of 
spillway discharge is essential to project 
operation or structural security, a 
stilling basin is included. Wherever 
these criteria do not govern, a less 
costly flip structure or roller-bucket 
stilling structure is used. A photograph 
shows the flip bucket constructed at the 
recently completed 440-ft-high Pine 
Flat Dam in California. 

In those designs requiring stilling 
basins, economies in construction are 
realized by designing features of the 
structure for optimum stilling action at 
a discharge less than the peak flow dur- 
ing the spillway design flood. Stilling- 
basin depths and lengths have been re- 
duced from the theoretical requirement 
of the spillway design flood, and basin 
training walls have been shortened and 
lowered. In event of passage of the spill- 
way design flood, the hydraulic jump 
could sweep out of the basin, and the 
basin walls would be overtopped. Under 
such operation, erosion of the stream 
bed and river banks would be tolerated 
as well as repairable damage to the still- 
ing basin. The Corps’ criteria accepts 
this rare potential, provided that the 
security of the dam is not jeopardized. 
An application of this practice at Whit- 
ney Dam, Texas, is shown in another 
photograph. The design provides for a 
short stilling basin flanked by low train- 
ing walls that would be overtopped dur- 
ing passage of the spillway design 

Applications of these practices in the 
design of sixty dams either completed 
or now under construction by the Corps 
are summarized in Table IT. 

The criteria developed by the Corps of 
Engineers for design of spillways as pre- 
sented above applies to dams and reser- 
voirs located where a dam failure would 
tesult in heavy property damage or 
probable loss of life. It is believed that 
these hydrometeorological procedures 
and design practices provide at minimum 
cost the required insurance against de- 
struction of the dam by the maximum 
Possible flood. 
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Paving on spillway discharge channel may be eliminated where topog- 
raphy is favorable, as illustrated by spillway for Jemez Canyon Dam, 
New Mexico. Short concrete section flanked by riprap in middle dis- 
tance is designed to control erosion in unlined channel, which is ex- 
cavated in Santa Fe formation, soil-like material composed of uncemented 
silts and sands. Earth-fill dam is located 3,700 ft from spillway. 


Where it is not essential to control velocity of spillway discharge, less 
costly flip-bucket structure may be used, as at Pine Flat Dam in Calli- 
fornia, 440 ft high. Note that lower tier of sluices discharge below 
spillway bucket. 


Depths and lengths of stilling basins have been reduced and training 2 
walls shortened and lowered, with expectation that basin will suffer re- = 
pairable damage in event of occurrence of spillway design flood. Spill- z 


way at Whitney Dam in Texas illustrates this use of short stilling basin 
and low training walls. 
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First aluminum double-leat trunnion bascule (above left) was erected at Hendon Dock Junction, 


Sunderland, England. Structure required 115,000 lb of aluminum plates and shapes. Use of 


aluminum frame for engine house (above right) was found feasible because of resistance to sulfur- 
ous fumes from steam-engine exhaust. Maintenance is thus reduced and life prolonged. 


move into structural markets 


J. M. PICKETT, J.M. ASCE, Development Engineer, Sales Development Division, ALCOA, New Kensington, Pa. 


rn applications of aluminum 
are surging ahead on the crest of an 
ever-increasing demand from designers 
and builders. Alcoa, in 1928, had only 
1 percent of its total sales going into the 
building products market. In 1954, 
the company reported a jump in these 
sales to over 20 percent. Now, during 
the greatest construction boom in 
history, this outlet promises almost un- 
believable new horizons. 

Certain outstanding developments— 
notably the perfection of aluminum 
alloys—have made all-important contri- 
butions to this thriving structural 
market. Aluminum in its commercially 
pure form has only a limited number of 
applications, since its ultimate tensile 
strength approximates 10,000 psi. 
While this figure can be doubled by cold- 
working, the resulting strength is still 
not within the useful structural range. 
The answer has been found in alloying 
elements—notably copper, magnesium, 
silicon, manganese, anid zinc. For in- 
stance, the small amounts of iron and 
silicon present in what is still called 
commercially-pure metal (Alloy 1100) in- 
creases the strength, in the annealed 
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condition, by some 45 percent. The 
ultimate tensile strength of Alloy 5052, 
containing 2.5 percent magnesium—also 
in the annealed state—is about three 
times that of the pure metal. 

Subsequent cold-working brings the 
tensile strength of alloys within satis- 
factory ranges. Cold-working an alloy 
containing 2.5 percent magnesium, for 
example, increases the strength to four 
times that of annealed pure aluminum. 

Various desirable combinations of 
properties can also be secured by differ- 
ent types of heat treatment, or by 
combining heat treatment with small 
amounts of cold working. Wrought 
alloys are available in heat-treated 
tempers with strengths in excess of 80,- 
000 psi, and casting alloys can be heat- 
treated to strengths of nearly 50,000 
psi. Alloys that will respond so favor- 
ably to heat treatment can be pro- 
duced only by the proper selection 
of alloying elements. 

Numbers, rather than names, desig- 
nate aluminum alloys. Rarely is an 
alloy designation used both for wrought 
products and for castings. The temper 
designation consists of a letter followed 
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by a number, and is placed after the 
alloy designation, and separated from it 
by a hyphen. 

Of the more than twenty available 
wrought alloys, each with its own group 
of temper designations, two are of 
particular value for structural applica- 
tions. These are known commercially 
as 6061-T6 and 2014-T6. As noted by 
the “‘T6,” both are used in the heat- 
treated condition. Both are available 
in all the usual forms—sheet, plate, 
shapes, rod, bar, tube, pipe, and forg- 
ings. 

Alloy 6061-T6, of moderate strength, 
is characterized by its high resistance to 
corrosion. It has a minimum ultimate 
tensile strength of about 40,000 psi, and 
a minimum yield strength of 35,000 
psi (at 0.2 percent elongation). A basic 
allowable tensile design stress of 15,000 
psi is generally used. 

Alloy 2014-T6 has a relatively high 
copper content, and in it some degree of 
corrosion resistance has been sacrificed 
for increased physical properties. This 
alloy is used primarily for structures in 
which high strength and light weight are 
particularly significant. The minimum 
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One of two aluminum trusses used as falsework for erection of Richmond-San Rafael Bridge in 


California is put in position, completely erected, by two floating derricks (above left). 


Aluminum 


trusses will be reused to erect 28 of the 36 truss spans, each 289 ftlong. Aluminum is finding a 
market for lighting standards, as seen on Delaware River Joint Toll Bridge Interchange (above right). 


ultimate tensile strength is 60,000 psi 
and the minimum yield strength (at 
0.2 percent elongation), 53,000 psi. 
While 2014-T6 is usually painted, 
6061-T6 is ordinarily used in its natural 
state. 

In general, the design of aluminum 
alloy structures follows the same pattern 
employed for other structural materials. 
Special attention to deflection, column 
strength, and local buckling character- 
istics is usually required. The modulus 
of elasticity of aluminum alloys is 
approximately 10,000,000 psi. This 
means that an aluminum alloy beam of a 
given size, span, and loading will de- 
flect approximately three times as much 
as a similar steel beam. For applica- 
tions in which this deflection is un- 
desirable, the beam depth is normally 
increased. Usually, a weight saving of 
about 50 percent is obtained where the 
depth of the beam is not limited. This 
compares with a 65 percent weight sav- 
ing in a size-for-size substitution for 
steel, since aluminum alloys weigh about 
one-third as much as steel. 

This lower modulus of elasticity, char- 
acteristic of aluminum alloys, also af- 
fects column strengths. On long columns 
the allowable loading for Alloy 2014-T6 
is less than that for mild steel. On short 
columns the allowable loading is greater 
than that for mild steel, because of the 
higher yield strength and the lack of a 
flat spot in the stress-strain curve. In 
the transition range between long and 
short columns, where the bulk of the 
column members are found, the alu- 
minum alloy column must generally 
have larger cross-sectional dimensions 
than a comparable steel column, to use 
the metal efficiently. This design 
change usually results in a column 
weighing about half that of steel. 
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Local buckling of structural members 
is related to the modulus of elasticity 
of the material. Consequently the de- 
signer must be alert to the proportions 
of flanges and webs of aluminum alloy 
members in order to insure against pre- 
mature failure of columns or compres- 
sion flanges of beams and girders by 
local buckling. 

Summarizing the design characteris- 
tics of the structural aluminum alloys 
6061-T6 and 2014-T6—the _ tensile 
strengths lie in the range of structural 
carbon and low-alloy steels respectively. 
The modulus of elasticity is one-third 
that of steel, requiring special attention 
to compression members. Weight sav- 
ings of approximately 50 percent may be 
expected for smaller structures, while 
savings of over 65 percent may be pos- 
sible in larger structures where dead 
weight is a significant factor. Measur- 
able savings are involved in the cost of 
maintenance of aluminum structures. 


Fabricating aluminum members 


Nearly all accepted fabricating pro- 
cedures used by structural steel fabrica- 
tors can be employed when working 
with aluminum alloys. Sawing and 
drilling of the thicker members is pref- 
erable to shearing and punching. Flame 
cutting of aluminum alloys is not ac- 
ceptable, because the material melts 
rather than burns. Also, the high tem- 
perature lowers the strength of the 
metal by eliminating the effect of pre- 
vious heat treatment. Clean, sharp 
tools are essential to good forming 
operations. To facilitate bending, Al- 
loy 6061-T6 may be heated to a tem- 
perature not exceeding 400 deg F for a 
period of time not exceeding 30 min. 
The maximum heating time for Alloy 
2014-T6 is reduced to 15 min. Severe 


forming operations are not recom- 
mended for the latter alloy. 

Structural aluminum alloys can be 
assembled by riveting or welding, al- 
though riveting is the preferred method 
of assembly for heat-treated alloys. 
The heat of welding reduces the phys- 
ical properties of these alloys in the 
immediate vicinity of the weld bead. 
Welding of Alloy 2014-T6 assemblies 
is not ordinarily recommended. 

Aluminum alloy rivets may be driven 
hot or cold, the selection depending on 
the alloy, the required shear strength, 
andaccessibility. Highershearstrengths 
are obtained with cold-driven rivets. 
Cold-driven rivets of Alloy 6061-T6 are 
normally recommended for Alloy 6061- 
T6 assemblies. A design strength in 
shear of 10,000 psi is generally used. 
Cold-driven rivets of Alloy 2117-T3 
are normally recommended for struc- 
tures of Alloy 2014-T6. The use of a 
design shear strength of 10,000 psi is 
common practice. Cold riveting is 
recommended for shop work, where 
squeeze riveters may be used. 

Aluminum rivets over !/, in. in diam- 
eter are difficult to drive cold with 
pneumatic hammers. 


normally used for both Alloy 6061-T6 
and Alloy 2014-T6 where hammers must 
be used. These rivets are heated in an 
air-circulating, controlled-temperature 
furnace to from 990 deg F to 1050 deg F 
before driving. Design shear strengths 
of 8,000 psi are the rule. 

Generally, an aluminum assembly 
consisting of tubular products, special 
extrusions, and castings, can be com- 
petitive with other materials in the same 
forms. However, an aluminum struc- 
ture, fabricated of standard commercial 
plates and shapes, would be expected to 
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cost at least twice that of a similar steel 
structure. This is due largely to the 
higher cost per pound of the aluminum 
material. Usually handling and erec- 
tion costs, and the lack of need for 
painting, will offset some first-cost dif- 
ferential. This has certainly been true 
of recent installations of highway rail- 
ings, large informational signs, elec- 
trical substations, and _ street-lighting 
standards. 


Where to use aluminum 


With a history dating back to 1928, 
aluminum alloys have gained widespread 
acceptance in the field of highway rail- 
ings. Today there is scarcely a bridge 
design engineer who is not considering 
aluminum bridge railings, either para- 
pet type or panel type. With the use of 
deck-type structures for high-speed 
trafficways, the roadway and the railing 
are about the only components evident 
to the motorist. Thus the appearance 
of bridge railings is becoming increas- 
ingly important to the designer. 

Before World War II, it was felt by 
some engineers that the improved ap- 
pearance and uniqueness of aluminum 
alloys were the only factors recommend- 
ing their use for bridge railings. In some 
cases—for instance on the rehabilitation 
of old bridge structures—the light 
weight of aluminum alloys was an im- 
portant consideration. Maintenance- 
free service of the railing was also an 
advantage. According to available in- 


formation, no aluminum bridge railing , 


has ever required painting, including 
some that have seen almost 30 years of 
service. 

Since World War II, with the in- 


creased availability of aluminum alloys ° 


and their lower relative cost compared 
with competitive metals, aluminum 
bridge railings have been widely ac- 
cepted. In addition to all the charac- 
teristics that had previously been con- 
tributing factors, lower first cost, and in 
some instances, competitive first cost, 
have become increasingly important. 

One of the more notable locations 
where light aluminum railings are used 
almost exclusively is the District of 
Columbia. The State of Missouri has 
adopted aluminum alloys as a state 
standard, and so has the Common- 
wealth of Pennsylvania, as exempli- 
fied by the Penn-Lincoln Parkway in 
Pittsburgh and the Schuylkill Express- 
way in Philadelphia. In the bidding on 
the Ohio Turnpike, two types of parapet 
rail were specified, each in either steel or 
aluminum. Because of lower first cost, 
over 80 percent of the 50 miles of railing 
on that turnpike will be aluminum. 

Use of extruded aluminum panels for 
the large informational signs on the 
Ohio Turnpike resulted from the de- 
velopment of a new technique for sign 
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construction. Now highway signs of 
varying height and width are being 
built by using extruded panels 12 in. 
wide in lengths up to about 34 ft. For 
instance, a sign 9 ft high by 16 ft long 
would be constructed by using nine 12- 
in.-wide extruded panels 16 ft long, 
mounting the panels one on top of an- 
other until the desired height was ob- 
tained. The panels are joined to the 
sign posts with aluminum clips, which 
are attached to the panels. 

Aluminum floor grating and tread 
plate often are used where light weight 
and resistance to corrosion are desired. 
Approximately 40,000 sq ft of aluminum 
floor grating is specified for the emer- 
gency walkways on the Delaware River 
Bridge at Gloucester, Pa. Other similar 
installations are forthcoming. 

Aluminum traffic-control arches were 
chosen for the Philadelphia-Camden 
Bridge to support the signals controlling 
the eight lanes of traffic. Having a clear 
span of 84 ft, each of the eight arches 
weighs 8,700 Ib. Each arch was fabri- 
cated in one piece and erected by only 
one truck crane with a minimum of delay 
to traffic. More structures of this type 
are under consideration. 

One of the earliest applications of alu- 
minum alloys to bridge construction oc- 
curred during the fall of 1933, when the 
50-year-old Smithfield Street Bridge in 
Pittsburgh was rehabilitated. The 
heavy timber deck and steel floor system 
were entirely replaced with aluminum 
floorbeams, stringers, joists and deck. 
A double-track street railway, a two- 
lane highway, and two sidewalks are 
accommodated on this structure. A 
total of almost 700,000 Ib of aluminum 
alloys were used on the two main spans 
of 360 ft each. The old trusses were 
sufficiently unloaded by the use of this 
lightweight floor system to provide a 
weight saving of approximately one ton 
per linear foot. Thus, they could 
safely support modern traffic loadings. 

During World War II, the Engineer 
Research and Development Labora- 
tories at Fort Belvoir, Va., developed 
the M-4 floating bridge, employing 
aluminum boats and aluminum road- 
ways. The metal roadway consisted of 
hollow box beams, known as “‘balk,”’ per- 
forming both as stringers and as the 
wearing or traffic surface. The ends 
were closed so that the members would 
float, and the top surface was provided 
with notched ribs to insure good 
traction. The balk was actually fab- 
ricated by welding two channel-type 
extrusions together down the neutral 
axis. The value of this type of bridging 
equipment was thoroughly demon- 
strated and proven in combat. 

Since World War II, considerable 
work has been done in designing and 
testing heavy tactical bridges, with the 


result that several such bridges have 
been developed, including the T6. This 
portable bridge consists of a pony truss 
assembled from panels approximately 
15 ft long by 8 ft high. By using these 
panels in duplicate or triplicate the 
roadway width can be increased from 14 
ft 6 in. to 22 ft, or increased loadings can 
be accommodated. The bridge will 
support a 60-ton tank on a 150-ft span. 
The lightweight panels are easily 
handled under hazardous conditions, 
Air transport is also facilitated. 

One of the seven girder spans in the 
Grasse River Railroad Bridge at 
Massena, N.Y., erected in 1946, is 
fabricated of aluminum alloys. The 
aluminum girder span is 10 ft deep, 100 
ft long, and weighs 53,000 Ib. This 
girder span was completely shop- 
fabricated and erected in one complete 
assembly. In contrast, the similar 
steel spans—9 ft deep, 100 ft long, and 
weighing 128,000 Ib—had to be erected 
one girder at a time. All spans were 
designed for Cooper’s E-60 loading and 
are of conventional design and construc- 
tion. 

The purposes of this undertaking were 
three: (1) to demonstrate the feasibility 
of aluminum alloy construction for rail- 
road bridges; (2) to determine whether 
conventional design and fabrication 
methods for aluminum alloys were prac- 
tical for full-scale production; and (3) to 
permit study of the deflection, vibration, 
and corrosion characteristics of compar- 
able steel and aluminum structures. 
The aluminum girder span has success- 
fully passed the most rigorous tests, and 
shows every promise of continuing to 
perform in a satisfactory manner. 

In the field of movable bridges, two 
aluminum double-leaf trunnion bascule 
bridges have been builtin England. The 
first of these, erected at Hendon Dock 
Junction, Sunderland, in November 
1948, has a length of 121 ft, 11/, in. be- 
tween trunnion bearings, and accommo- 
dates a 9-ft roadway, one standard-gage 
track, and two sidewalks. This bridge 
required 115,000 1b of aluminum plates 
and shapes, and saved more than half 
the weight of a comparable steel bascule. 

The second aluminum bascule bridge 
was completed in September 1953, at 
Victoria Dock, Aberdeen, Scotland. It 
is also a double-leaf trunnion type, de- 
signed to carry road and rail traffic. 
With a clear span between trunnions of 
100 ft, the 22-ft roadway carries a double 
line of traffic and a single-track railway, 
plus two 5-ft sidewalks. About 96,000 
Ib of aluminum alloys were used in this 
bridge. 

In 1949, the town of Arvida, Canada, 
built the world’s first aluminum arch 
bridge, a highway structure over the 
Saguenay River. (See article by C. J. 
Pimenoff, ENGINEERING, August 
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M. Harvey Taylor Bridge in Harrisburg, 
Pa., has all-aluminum railings. Aluminum 
was chosen on a first-cost basis in competi- 
tion with other railing materials. 


All-aluminum facing on Alcoa Building in Pitts- 
burgh marks trend toward metallic skin in modern 
building construction. Speed of erection and low 
maintenance are key factors in this application of 


aluminum to structures. 


1950.) The central arch span has a 
length of 290 ft and a rise of 47 ft 6 in. 
The total length, including approaches, 
is 504 ft. This bridge accommodates a 
24-ft roadway plus two 4-ft sidewalks. 
It contains approximately 400,000 Ib of 
aluminum alloys. A comparable steel 
span would have weighed twice as much. 


Some unusual uses 


Perhaps the most newsworthy ap- 
plication of structural aluminum alloy 
at the present time is for falsework 
trusses being used in the construction of 
the Richmond-San Rafael Bridge. 
This crossing of San Pablo Bay, Calif., 
is the largest bridge under construction 
today. When completed, it will be the 
second longest over-water bridge in the 
world. 

It consists of thirty-six 100-ft girder 
spans, two cantilever spans, and thirty- 
six 289-ft truss spans. Twenty-eight of 
the truss spans will be erected entirely 
on aluminum falsework. This false- 
work consists of two complete aluminum 
spans, weighing about 225,000 Ib each 
and measuring 285 ft long by 36 ft wide 
by 42 ft deep. Each aluminum span 
can be used at any location for erection 
of the truss spans, and erection can be 
carried out simultaneously on each span 
in different locations. Each aluminum 
span is floated out to the job site and 
then hoisted into position between piers 
by two conventional derrick barges. 
The aluminum span is supported on 
temporary wood bents attached to the 
steel towers. It supports the individual 
members of the steel truss span until the 
latter is assembled and self-supporting. 


Another type of unusual structure is 
the aluminum alloy conveyor bridge 
installed in 1947 by the Freeport Sul- 
phur Co. at Grand Ecaille, La. Con- 
sisting of three girder spans, each 
approximately 65 ft long and 5 ft high, 
it supports a large conveyor belt which 
transports bulk sulfur from storage piles 
to nearby railroad hopper cars. The 
entire structure moves laterally on 
crawler-tractor treads to service all 
parts of the storage piles. Approxi- 
mately 75,000 lb of aluminum alloys 
were used in this unit. 

Use of aluminum alloys for building 
frames cannot ordinarily be justified 
on the basis of either light weight or 
resistance to corrosion. However, the 
feasibility of aluminum alloys for the 
frame of the railroad engine house shown 
in a photograph was established, since 
they would reduce maintenance and in- 
crease the life expectancy of this struc- 
ture, which must resist corrosive attack 
by the sulfurous exhaust from steam 
locomotives. 

The first and foremost example of the 
use of aluminum alloys for the exterior 
treatment of buildings is probably the 
new Alcoa Office Building in Pittsburgh, 
which is completely enclosed in alu- 
minum panels. This 30-story building 
is sheathed in aluminum-alloy stamped 
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sheet panels, roughly 6 X 12 ft in size, 
1/, in. thick, and weighing about 210 lb 
each. The top half of each panel con- 
tains a pivoted aluminum framed 
window 4 ft 2 in. wide by 4 ft 7 in. high. 
The bottom half is depressed into an 
architecturally pleasing, inverted-pyra- 
mid pattern about 7 in. deep. 

These panels were erected by work- 
men from the floors of the building it- 
self, without the use of outside scaf- 
folding, booms, or derricks. A special 
lightweight concrete, made of per- 
lite, was sprayed onto slotted alu- 
minum lath within the building after the 
exterior panels were in place. This type 
of construction, from the outside to the 
inside, permits workmen to proceed in 
all types of weather. Since the alu- 
minum skin never requires painting or 
calking, all regular maintenance costs 
are sharply reduced. 

There is no question that the use of 
aluminum alloys in all types of struc- 
tures is rapidly increasing. It is the 
industry’s fond hope and expectation, 
however, that the future will lead to a 
still broader role for aluminum alloys in 
structural work. 


(This article has been prepared from the 
paper presented by Mr. Pickett at the High- 
way Short Course given at Texas A. & M. 
College late last spring.) 
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LUIS SAENZ, M. ASCE, and IGNACIO MARTIN, J.M. ASCE 


Partners, Saenz-Cancio-Martin, Engineers, Havana, Cuba 


ON the projected route of the Cuban branch of the Pan 
American Highway, an unusual prestressed concrete box- 
girder bridge gracefully spans the treacherous Cuyaguateje 
River. Its daring design was based on experience with 
three similar bridges of shorter span recently designed and 


completed by the same engineers. 


The 298-ft 6-in. clear 


length of the center span of the Rio Cuyaguateje Bridge 
probably is a Western Hemisphere record for bridges of 


this type. 


Adout two miles from Mendoza near 
the western end of Cuba, the Cuban 
branch of the Pan American Highway 
crosses Rio Cuyaguateje, the largest 
river in the western provinces. When 
completed the highway will have ferry 
connections from Havana to Key West 
and from La Fe to Mexico. The river 
is subject to flash floods during which 
it can rise 25 ft above its normal level, 
attaining velocities of more than 7 ft 
per sec. Since the flood flows carry 
much debris, including whole trees, 
it is not practicable to use piers for a 
bridge crossing over this river. 
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Borings were made on both sides of 
the river at several possible locations 
for the bridge. In all of them was 
found an upper layer of soil, followed 
by a layer of altered limestone rock 
full of cavities and cracks. Not very 
far below these strata lies sound, dense, 
Cretaceous limestone of excellent qual- 
ity which extends to a great depth. 
This limestone was selected as ideal for 
the foundation of the bridge and also 
proved an excellent source of coarse 
aggregate for the concrete structure. 

The designers had had _ previous 
experience in Cuba with steel bridges of 


span lengths up to 300 ft; with normally 
reinforced concrete bridges up to 200 
ft in span; and with prestressed con- 
crete bridges up to 250 ft in span. 
This experience led them to select a 
prestressed concrete structure of about 
300-ft span for the Rio Cuyaguateje 
crossing. This design was considered 
to be feasible from the construction 
standpoint and competitive in initial 
cost with an equivalent steel structure. 
Maintenance costs would be negligible 
even in a tropical country where corro- 
sion of steel structures is a serious 
problem. 

Stated simply, the bridge consists of 
a concrete box girder 367 ft long resting 
symmetrically on two piers 298 ft 6 in. 
apart (Fig. 1). The shore ends of the 
side spans are anchored down into the 
rock by cables. 

After a few tentative preliminary 
studies, the central span of the bridge 
was finally designed as a two-cell hollow 
box-girder of uniform width but de- 
creasing in depth from the piers toward 
the center to lighten its weight. The 
design adopted produced a silhouette 
of striking slenderness. End _ spans 
were designed to be solid and to be 
anchored to rock so as to provide prac- 
tically full restraint for the central span 
at the piers. Added inertia and resist- 
ance were obtained by increasing the 
depth and wall thicknesses of the hollow 
box-girder of the main span near the 
piers and by adding prestressing cables 
of variable length in the top slab over 
the piers. 

Studies were made of both shorter 
and longer end spans with a larger 
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FIG. 1. 


or smaller number of anchor cables re- 
spectively. The length chosen between 
piers and anchor cables (34 ft 5 in.) 
provided the most economical solution 
considering the cost of concrete, reinforc- 
ing steel, forms, rock excavation, and 
high-strength steel-wire cables at the 
time of construction. 

The 29-ft 6-in. width of the bridge 
provides for two lanes of traffic and a 
5-ft sidewalk on each side. The design 
is based on a live load of AASHO 
H-20-44. 

As can be seen in Fig. 2, the two-cell 
box girder, which has a uniform width 
of 23 ft 6 in., has three vertical walls 
8 in. thick, a top roadway slab 8 in. 
thick (which overhangs the side walls 
by 3 ft), and a bottom slab 11 in. 
thick at the piers decreasing to 5 in. 
thick at the center of the span. The 
depth of the hollow girder at the piers 
is 12 ft 4 in., and it decreases according 
to a parabolic curve to 6 ft 4 in. at 
the center of the bridge. The ratio 
of bridge depth to clear-span length 
at the center of the bridge is about 
1:50. 

On the fixed-end pier (Sabalo end) 
the bridge is supported on a reinforced 
concrete hinge of the Mesnager type. 


End fittings of cables remain exposed in 
cable chamber. Slab cables are at top, 
and on shelf are fittings for vertical anchor 
cables. Fittings for main strands are at 
bottom. Prestressing equipment is in 
position in foreground. 
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_Normal level~ 


Half elevation 


Striking slenderness contributes to beauty of Rio Cuyaguateje Bridge on Cuban branch of Pan American Highway. 


FIG. 2. Cross sections of bridge at anchorage (A-A), at pier (B-B), and at center 
of main span (C-C) show principal dimensions and locations of three sets of cables. 
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At the other pier (Mendoza end), it 
rests on three steel rocker bearings 
(Fig. 3). Secondary adjustable rocker- 
type steel hinges support the shore 
ends of the side spans. 

Concrete with a strength of 5,000 psi 
in 28 days was used in the box section 
of the bridge. Coarse aggregate was 
made at the site, and silica sand came 
from the river. The required strength 
for the 637 cu yd of concrete in the box 
section was attained readily by using 
7.7 sacks of cement per cu yd. In 
the end spans, 660 cu yd of 3,000-psi 
concrete were poured. Although the 
superstructure is but lightly reinforced, 
46 tons of structural-grade reinforce- 
ment went into it. 

At full load the maximum stress in 
the concrete is about 1,800 psi, that 
is, 0.36 f,’. Maximum diagonal tension 
is 120 psi, or 0.044 f,’. It was assumed 
that the concrete will carry 0.3 f,’ and 
that the reinforcing steel will carry 
the remainder. 

Temperature stresses are negligible. 
In Cuba the temperature ranges from 
a minimum of 60 deg F to a maximum 
of 95 deg F, with a mean annual reading 
of 77 deg F. 


Prestressing and post-tensioning 


Five transverse diaphragms, 8 in. 
thick and spaced about 50 ft apart, 
support cast-iron saddles for the cables. 
Under and over these and at the pier 
saddles, the 28 main cables are held to 
design position. These Roebling galvan- 
ized cables are 1''/js in. in diameter and 
372 ft long from anchor to anchor. To 
assist in providing full restraint for the 
main span, 16 Roebling cables of 19/,.-in. 
diameter were placed in the top slab 
over the piers. These cables vary in 
length from 48 to i04 ft (Fig. 4). 

Bonding was prevented by passing 
the cables through thin metal tubes of 
61/2-in. diameter cast in the side spans, 
and by wrapping the slab cables in 
paper. Two coats of asphaltic paint 
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protect the entire length of each cable. 
At each end of the side spans, the bridge 
is anchored to rock by eight cables of 
diameter (Fig. 2). 

The designers did not overlook the 
advantages of bonding the cable strands 
to the concrete. However, experience 
with prestressed concrete bridges in 
Cuba was limited to three previous 
structures: Cafias, of 249-ft clear span, 
built in 1952; Agabama, of 131-ft 
clear span, built in 1953; and Arimao, 
of 200-ft clear span, built in 1954. It 
was decided, therefore, to keep the 
cables unbonded at least for 6 months 
after construction, at which time their 
tension would be rechecked. The be- 
havior of the structure and the materials 
composing it during the elapsed time 
would contribute to a decision as to 
whether or not the cables should be 
bonded. 

An unbonded design is more flexible 
and allows the designer to check the 
actual stresses in the concrete and the 
steel at any moment. Further, un- 
bonded strands and prefabricated ele- 
ments usually contribute to faster and 
better construction. Another con- 
sideration was that an unbonded design 
would permit the load carrying capacity 
of the bridge to be increased at a later 
date if necessary. 

In accordance with this plan, the 
strands were rechecked in December 
1954, about 5 months after the first 
tension was applied. Average losses 
were found to be about 16.2 percent. 
Then the strands were retensioned up 
to 160,000 psi to perform a partial test 
of the bridge. The bridge was kept in 
this condition for about two months, 
and in March 1955 the strands were 
finally adjusted to the working stress 
condition. It was found that losses were 
7.5 percent, and also that, as a general 
trend, slab-strand losses were slightly 
higher than main-strand losses. 

It was decided to leave the strands 
unbonded, and to recheck the tension 


periodically to learn more about the 
behavior of prestressed concrete struc- 
tures. The same plan will be followed 
on the other bridges of this type built 
in Cuba. 

The bridge is fully prestressed, having 
compressive stresses at the bottom of 
the center section with full live load 
applied. The minimum ultimate tensile 
strength of the prestressing steel is 
240,000 psi. In the main span, the 
design prestressing is 130,000 psi; in 
the slab and the anchors, 120,000 psi. 
Initial prestress in the cables was 
140,000 psi to allow for relaxation and 
creep. 

When the vertical anchor cables at 
the ends of the side spans were pre- 
stressed, the stress was limited to half 
that required by dead load alone, mak- 
ing the bridge a statically determinate 
structure. Then the secondary steel 
hinges were adjusted and fixed and the 
hold-down cables were stressed up to 
their full working tension. Under dead 
load plus live load, the bridge is a 
statically indeterminate structure. 

Thin concrete curtain walls connect- 
ing the piers with the breast wall 
enclose the space beneath each side 
span. The anchorages for the cables 
at each end of the bridge are contained 
in a cable chamber behind the breast 
wall. Access to the interior -of the 
hollow girder is through two tunnels 
cast into each side span and through 
openings which were left in each dia- 
phragm. 

Construction sequence and falsework 


Although the bridge was built during 
the dry season, provision was made to 
permit safe passage of flood waters dur- 
ing construction. The falsework sup- 
porting the forms for the central span 
was designed to consist of four wooden 
towers and, in the deepest part of the 
river, one steel-tube pile bent. These 
falsework supports were located about 
50 ft apart, center to center, so that 
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Main prestressing cables pass through solid end 


spans of bridge in thin metal tubes of 6!/.-in. diam- 
eter to prevent bond. In photo at far left, these 
tubes are seen in place for one end span. In each of 
two cells of box girder, which forms center span of 
bridge, 14 prestressing cables are held in design 
position by diaphragms supporting cast-iron saddles, 
as shown in two nearer photos. An opening through 


each diaphragm provides access. 


Falsework supports were located about 50 ft apart 
on centers, so that steel beams 43 ft long could span 
clear distance between them. Four wooden towers, 
and one steel-tube pile bent in deepest part of river, 


were used. 


steel beams about 43 ft long could span 
the clear distance between them. 

Plywood forms were used. The 
pouring sequence was as follows. The 
side spans were poured first, with the 
thin metal tubes for the 28 main cables 
and the 16 slab cables in place. Next, 
the bottom slab of the hollow box 
girder was poured. Then the concrete 
for the vertical walls and the dia- 
phragms, with the cast-iron saddles in 
position, went into the forms. Finally 
the top roadway slab was poured. All 
construction joints in these elements 
were vertical, The main cables were 
laid in place after the concrete box girder 
was finished. Cables were passed 
through the metal tubes in the side 
spans, and under and over the cast-iron 
saddles. 

Construction was begun in December 
1953, completed in July 1954, and the 
bridge was opened for traffic in Novem- 
ber 1954. 

Including the falsework and anchor- 
ing, the total cost of the superstructure 
for the Rio Cuyaguateje Bridge was 
$179,723.86 (U.S. dollars), or $15.50 
per sq ft of deck. 

The bridge was designed by the 
authors for the Comisién de Fomento 
Nacional de Cuba. The contractor was 
Ing. Fernando Munilla; the resident 
engineer, Ing. Gustavo Rutzen. The 
authors acknowledge with thanks the 
helpful advice of H. K. Preston, Jr., 
A.M. ASCE, bridge engineer with the 
John A. Roebling’s Sons Company, 
concerning details of the strands. 


stiffeners 


" 


Section, fixed Section, movable 


FIG. 3. Fixed end of main span rests on 


continuous reinforced concrete hinge of a 
Mesnager type, illustrated at left. Movable 4s ¢ 
end rests on three 3-ft steel rockers, shown an 

Cable, 

FIG. 4. To assist in providing full re- Y a 2" dia 
straint for main span, 16 prestressing cables Ld} 
were placed in roadway slab and extended y s 
overeach pier. These cables vary in length | kor Y 
as shown in half plan, below. Where a 5 13" 


cable terminates in roadway slab, it is 
anchored by hooked reinforcing, as shown 
in detail at right. 


7" 


Detail of cable anchorage 


Stressing 
chamber 


7 


bridge 
4 cables, 17g dia 3 | 4 72'0" 88' on 
yt cables, dia 48'0" 


[3'3"| 


a" 


32'10" 50' 10" 49'3" > 
Half plan 
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ENOCH R. NEEDLES, President of ASCE 


Howard, Needles, Tammen & Bergendoff, Consulting Engineers, New York, N. Y. 


PROBLEMS THAT CHALLENGE OUR PROFESSION 


as outlined by incoming President in inaugural address at Annual Convention 


- over forty years of civil engineering 
practice I have seen many epoch-making 
developments in civil engineering and 
construction. A major one came as a 
result of experience on the great con- 
struction projects of World War II. 
The biggest lesson learned from these for 
peacetime was the value of coordination 
and cooperation—the feasibility of using 
ten engineering and contracting organi- 
zations to produce a 100-million-dollar 
project in the same time as one such 
organization could produce a 10-million- 
dollar project, all ten parts being inte- 
grated into one huge construction proj- 
ect of unprecedented proportions. 

My closest contacts have always been 
in matters pertaining to transportation. 
A revolutionary development in this 
field—in financing, engineering and 
construction—has come upon us in the 
past ten years, since World War II. I 
refer of course to the modern toll ex- 
pressway, built through the sale of 
revenue bonds and paid for only by the 
user. This has proved to be romance, 
adventure, and opportunity for the civil 
engineer and builder all rolled into one. 

After World War II in 1946 we had 
about 30,000,000 registered motor ve- 
hicles. Today we have about 61,300,- 
000, and the motor industry is one of 
our giants. Because of high costs and 
greatly limited funds, the highways in 
general have remained of 1942 vintage. 
Thus, through dire necessity and public 
acquiescence and later support, has 
come the modern toll expressway, built 
in complete units and paid for only by 
the user. 

In 1947 the toll roads in use were the 
original section of the Pennsylvania 
Turnpike and the Merritt Parkway. 
As of today, some 18 states have turn- 
pikes in use, under construction, or 
financed, or established as feasible. The 
total of these is about 3,430 miles, with 
a total cost of about $4,835,000,000. 
Truly, these have been revolutionary 
developments, clearly beyond all 
prophesy. 

Now, what is ahead in years to come 
for the civil engineer and the builder? 
An unbridled imagination may prove 
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more accurate in visualizing the future 
than any forecast based mainly on rea- 
son. 

What part will research play in de- 
termining our future, and in what fields 
will research prove most productive for 
builders? No dogmatic answers are 
possible, but we have some stubborn 
problems and some old conditions which 
have been with us in some form for 
generations. Transportation into and 
out of our major metropolitan areas is 
becoming increasingly difficult and baf- 
fling, whether we consider New York, 
Chicago, or Los Angeles. For genera- 
tions, the gage of a railroad track has 
been 4 ft 81/2 in., with one basic type of 
road bed. Will this always be so, to- 
gether with all that it implies? 

What will be the answers to our smog 
problems? When and how will we end 
the corrosion of structural steel? What 
will the wearing surface be for our high- 
ways of the future, and will such sur- 
faces be truly permanent? Will our 
future water supplies come from other 
sources than rainfall? Will there be 
new provisions for disposal of waste, 
both domestic and industrial? How 
fast will we travel? How safe will the 
journey be? And how quiet and depend- 
able? 

Each question we ask prompts others. 
I ask these questions not to baffle, but 
to picture in part what the brilliant 
future of living may become, and what 
a great and vital part in that future the 
civil engineer will occupy. 

My optimism has a sound basis. 
When we build, we do so with men, 
materials, tools and harnessed power. 
We are rapidly moving into the age of 
nuclear fission. So far as power sources 
are concerned, never before has man 
been so wealthy. We dare not limit our 
thinking as to how our expanding mul- 
titude of power sources will be adapted 
to the use of man and how his living will 
be affected. The chemistry, physics, 
and electronics of the future will cer- 
tainly be productive of more new mate- 
rials and processes. We can be certain 
that our construction equipment and 
methods will be different and better. 


We can be certain that our engineers 
and our engineering techniques will con- 
tinually improve. Some of our future 
structures may appear fantastic in 
terms of present concepts. 

In adapting new materials to con- 
struction, could it be possible that some 
day we may be using a concrete with a 
new type of cementing agency? Isa 
plastic type of cement a possibility? 
Will materials yet to be developed 
greatly reduce or practically eliminate 
expansion and contraction joints and 
temperature stresses? Is it possible 
that glass fibers or some other form of 
glass may provide usable structural 
elements offering high tensile strength, 
complete resistance to corrosion, and 
other advantages? 

Will we begin to see realized our often- 
dreamed-of elevated tunnels or tubular 
sections to carry the future rapid trans- 
portation facilities of metropolitan areas? 
These tubes would be above the street 
level, would pass through buildings, 
cross over streets at mid-block, and 
thus would conserve the light, air, quiet 
and beauty of our cities. Access to and 
from these tubes would be from within 
the buildings which they serve. 

What will our great national highway 
system be like in future years? How 
soon will Congress permit a real start on 
this system, now so long overdue? 
From a purely business standpoint, 
what interests could possibly derive 
greater monetary benefits from this pro- 
gram than the trucking, oil, rubber, and 
motor manufacturing industries which 
have opposed this program in the past? 

My optimism for the future of our 
Society and of the civil engineering 
profession is unbounded. Our history, 
our traditions, and our service to our 
fellow men in past years have given us 
great reason to be proud. As we pursue 
our researches and learn more about the 
problems of providing the structures 
and facilities needed for our people in 
the future, we will be faced with ever 
new challenges and, as our responsibili- 
ties increase, our solutions to these new 
problems will enable us to be even more 
proud. 
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ENGINEERS 
. Pickup b kip col load 
ickup beams carry 600-kip column loa 
ition 
in underpinning job 
‘ineers 
E. L. SCRUGGS, M. ASCE 
future 
1¢ in Vice President and Chief Engineer, The Springs Cotton Mills, Lancaster, S.C. 
Con- 
some 
= In making plans for an extension to It was necessary to do all the shoring 520+. Long pits were excavated and 
‘ility? the Grace Bleachery of the Springs parallel to the building wall since ma- sheeted to El. 513 to expose the foot- 
ne a Cotton Mills, Lancaster, S.C., it was chinery was located so close to the old ings. 
re found that five footings, carrying the wall line that no shoring could be Step 2. Pits for temporary pickup 
~~ columns on the outside wall line of the done within the confines of the old footings were excavated and sheeted 
ssible old building, would have to be carried building. to El. 504+. 
= of down approximately 16 ft deeper to The Underpinning and Foundation Step 3. Concrete pickup footings 
jana get them below the excavation for J- Company of New York City, which were placed and carried up to El. 
ngth box pits which were within 4 ft of the had done a similar job for the Springs Sue. ; 
pan column line. See Fig. 1. Cotton Mills, was called into consulta- Step 4. A timber crib of 12 X 12’s 
The load on the single columns was tion and designed the scheme which was placed. 
ei: approximately 75 tons each. One of was successfully carried out. The Step 5. This step was carried out 
ilies the footings carried a double column, sequence of operations was as follows: in three operations. First the cut 
sai where an expansion joint occurred. Step 1. Work was started at El. through the concrete pedestal was 
reas? 
treet 
ings, 
and 20'0" 20'0" >! 
juiet 
10 W 33 xs 
ithin — Existing and footing f £.519.5 a 3 
way — 2 pls grouted 9" x 22" an 3173!4] 4 pls grouted 9" 22" x | Wood spacer ~ 
How g'gn >| 18 W 60 reinforced 
=" 10" 1" tie bolt and » 
~1.p! 18! x18 xi! 2 18 60 Opening dry packed 
and Temp pl 18" < 14" x1 Existing concrete footing 
ast? horizontal for pickup column 
1 us — 6'0" 717 - 7'0" + 4'0" 
rsue 
bili- Section A-A i 
new 
ore | =SsFIG. 1. To carry existing concrete footings down 16 ft along parallel to building edge, temporary concrete footings, support 


building edge, where machinery required all shoring to be done ing two pickup beams, were put down 9 ft. 


(Vol. p. 851) 53 


NG | CIVIL ENGINEERING * December 1955 


: 


made to receive one of the 18 WF 60 
pickup beams, plates were set in, and 
concrete placed. In the second opera- 
tion the same work was carried out 
for the pickup beam on the other side. 
In the third operation, spacers and tie 
rods were put in position for the two 
18 WF 60 beams. 

Step 6. The load was transferred 


Two needle beams, or pickup beams (18 
WF 60), were put through reinforced con- 
crete columns to take load on temporary 
footings until permanent footings could be 
extended 16 ft below their original position. 


to the pickup beams by screw jacks 
bearing on the temporary footings, 
The load was then transferred from the 
jacks to the cribbing by plates and 
wedges. 

Step 7. Underpinning pits were 
excavated and sheeted from El. 513 to 
El. 497. 

Step 8. Underpinning concrete was 
poured, and the pedestal bearing was 
dry packed between the new concrete 
and the existing footing. 

Step 9. After the dry pack had set, 
the pickup steel was removed. 

These steps were performed con- 
currently for alternate columns. 


Stability chart for designing earth slopes 


CY: LI, A.M. ASCE, Civil Engineer, Gannett Fleming Corddry and Carpenter, Inc., Harrisburg, Pa. 


to design an earth slope or to investi- 
gate its stability, a chart can be very 
helpful. The chart shown in Fig. 1 
gives the relationship between the shear- 
ing strength of the soil and the factor of 
safety against sliding for a fixed earth 
slope. The chart is especially useful 
where shearing-strength values are un- 
certain or vary because of changes in 
soil conditions. The influence of dif- 
ferent combinations of the soil-strength 
values of cohesion and angle of internal 
friction on the stability of a particular 
slope can be determined directly from 
the chart. 


or assumed, the stability chart may be 
constructed without the use of the values 
of cohesion and the angle of internal 
friction. Therefore, no repetition of the 
tedious process of stability analysis of 
the slope is needed when the slope is to 
be investigated for stability based on 
different shearing-strength values. 

Using the Swedish circular sliding 
surface method for the stability analysis 
of earth slopes, the following equation 
for the factor of safety, Fs, may be 
written: 


cL + tan TN 


values is drawn for 


Fy = ST (1) 
For any earth slope, with the seepage a 
conditions and density of the soil known in which 
N FIG. 1. Stability 
| chart for various 


varying slope as 


shown in Fig. 2. 


Cohesion Lbs. 


Lines ‘to determine | 
Curve for Fs =I 


FIG. 2. Varying 


De 
° 02 03 04 05 06 07 used as basis for 
illustrative chart, 
Fs:05 Fs=10 Fi 
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c = cohesion per unit area 
¢ = angle of internal friction of soil 
L = sliding surface area expressed 
in are length per unit width 
YN = summation of normal forces of 
all the slices 
T = summation of tangential forces 
tending to produce slide 


For any trial circular surface, XT, 
DN and L are constants; or Fy; varies 
with any combination of ¢ and tan ¢. 
For any assumed value of F;, Eq. 1 isa 
straight line and may be plotted by 
intercepts, that is: 


For c = 0, 
_ 
tan ¢ = (2) 
For tan ¢ = 0, 
= 
L (3) 


One trial arc determines one straight 
line for a chosen value of Fs. A set of 
straight lines are thus obtained from the 
analysis of a number of trial arcs for the 
same F; value. The envelope of the 
straight lines determines the required 
combination of ¢ and ¢ for the critical 
sliding surface to give the fixed factor 
of safety. 

The chart is completed by repeating 
the same process for other factors of 
safety. 
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Improvised test cart applies 10,000-lb wheel load 


BENJAMIN G. SCHREINER, Chief, Field Operations for Research Projects, Flexible Pavement Branch, Soils Division, 


The Waterways Experiment Station, 
Vicksburg. Miss., was assigned the 
problem of developing design criteria 
for landing mats and flexible pavements 
for various wheel loads and tire pres- 
sures in 1951. These design criteria 
were to assure the most efficient use of 
landing mats and flexible pavements 
in forward areas. One of the wheel 
loads selected for use in applying 
accelerated traffic to develop these 
criteria was 10,000 lb on a single wheel 
with tire pressures of 40, 100, 200, and 
300 psi. This load in general bracketed 
traffic conditions imposed by fighter 
and light cargo planes. 

A test-load cart was improvised from 
an old Athey wagon chassis, with 
different axles constructed to fit wheels 
catrying tires suitable for the inflation 
pressures listed above. Several types 
of towing vehicles were tried for towing 
this test cart, such as rubber-tired farm 
tractors, D-4 caterpillar tractor with 
strut plates, and M-29 Weasel. The 
conformation of these vehicles was such 
that it was impractical to drive the test 
cart backward. Consequently, it was 
necessary to turn at each end of the 
test lane and drive forward in both 
directions. For the short test lanes 
used in connection with the test pro- 
gram, this meant that about two-thirds 
of the traffic and construction cost was 
expended on the turnaround areas. 
It was also noted that more than half 
the wear on the high-pressure tires oc- 
curred on the turnaround areas. Some 
of the tires were not readily replaceable; 
therefore, it was considered expedient 
to find or develop a piece of towing 
equipment that would maneuver the 
load cart satisfactorily both forward 
and backward. 


Waterways Experiment Station, Corps of Engineers, U.S. Army, Vicksburg, Miss. 


Peter G. Rae of the Operations Divi- 
sion, and the writer, both connected with 
the Waterways Experiment Station, 
conceived the idea of utilizing the front 
end of a 2'/.-ton truck equipped with 
front-wheel drive and an Athey wagon 
frame to provide a self-powered load 
cart. After obtaining the necessary 
authority, a badly worn truck was 
selected. Its frame was cut through 
just back of the transmission, and essen- 
tial repairs and alterations were made. 

The truck was then fitted to the 
Athey wagon frame so that the con- 
nection between the truck and the 
wagon chassis could be adjusted to keep 
the load cart on a level plane when 
tires of different sizes were used. The 
front wheels of the load cart were 
equipped with 10.50-18 high-flotation 
tires maintained at an inflation pressure 
of 16 psi. The load on each of the 
front wheels was about 1,000 lb after 
some weight had been added to improve 
traction. The low-pressure tires and 
light load made the effect of the driving 
wheels of the rig negligible in evaluating 
test results. One of the accompanying 
photographs shows the cart equipped 
with small 24-5.5 high-pressure tires 
inflated to 300 psi. The other photo- 
graph shows it equipped with 17.00-16 
low-pressure tires inflated to 40 psi. 
Pertinent data regarding the tires used 
are given in Table I. 

The test-load cart has the maneuver- 
ability of the original truck, and is 
capable of applying traffic more rapidly 
and accurately than any previous type 
of equipment used. This cart has been 
in use at the Waterways Experiment 
Station for the past three years in 
simulating airplane traffic in connection 
with test programs for the development 


Data on tires used to apply 10,000-Ib wheel load, with varying 


inflation pressures, to test landing mats and flexible pavements 


TABLE |. 
INFLATION Contract 
Pressure, Tire Size No. Pry AREA, 
PSI RATING SQ. IN. 
40 17.00-16 12 248 
100 34-9.9 14 91 
200 26-6.6 12 53 


24-5.5 
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TOTAL 
Contact Derrec- LENGTH OF MAX. WIDTH 
PRESSURE, TION OF TIRE PRINT, OF TIRE 
PSI TIRE, % IN. PRINT, IN. 
40 32 21.1 13.4 
110 26 13.8 8.4 
190 35 5.8 
4.9 


of design criteria for landing mats and 
flexible pavements. It has also been 
used on special tests of asphalt pave- 
ments at Eglin Air Force Base, Florida, 
and Pope Air Force Base, North 
Carolina. Plans are now being made to 
reproduce the load cart for accelerated 
traffic tests at Wolters Air Force Base, 
Texas. The Engineer Board has also 
indicated an interest in this equipment. 

The new load cart has greatly acceler- 
ated the traffic tests and resulted in 
achieving more accurate, thorough, and 
complete coverages than previously 
accomplished with any of the former 
trailer-type equipment. Thus, better 
test data and considerable savings in 
time and money are obtained in the 
conduct of the test programs. 


Test-load cart was improvised by attaching 
front end of old 2!/>-ton truck equipped with 
front-wheel drive to Athey wagon frame so 
that connection can be adjusted to keep 
cart level when tires of various sizes are 
used. In upper view cart is equipped 
with 24-5.5 high-pressure tires inflated to 
300 psi. In lower view tires are 17.00-16 
low-pressure, inflated to 40 psi. 
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THE READERS WRITE 


Method of reporting teachers’ salaries questioned 


To THE Epitor: The 1955 Report of 
the ASCE Committee on Salaries, as out- 
lined in the August 1955 issue (p. 50) indi- 
cates that some improvement has taken 
place since the last survey, especially for 
more experienced men. Whether some of 
these increases are “‘real’’ or only “paper 
money” may be judged from the method 
used in computing annual salaries for en- 
gineers engaged in teaching in universi- 
ties. The report says (p. 50): 

“Salary data deal only with payroll 
rates, with no adjustment to correlate data 
on the basis of a standard number of hours 
of work per week. However, in teaching, 
where the term is less than 12 months, 
reported annual salaries have been adjusted 
upward to the 12-month equivalent on 
the assumption that vacation income will 
be at the same rate as the salary during 
the teaching period.” 

These are rather dangerous assump- 
tions. Why should employees of industry 
have no upward adjustment for working 
less than the standard work period, while 
professors receive fictitious salaries on the 
assumption that they work full time dur- 
ing ‘‘vacations’ at the same rates? A 


professor who teaches in his own college 
during the summer usually receives only a 
fraction of his rate. In addition, profes- 
sors usually put in more than a 40-hour 
week because of the work they take home 
regularly. In my experience the average 
engineering professor does this more fre- 
quently than does the average industrial 
engineer of my acquaintance. Moreover, 
it seems to me that a statistical study 
should not adopt such an _ unscientific 
device as “upward adjustment” of salaries 
without having more information than 
appears in the article. 

It is true that, in the summer, some 
teachers earn as much as, or more than 
their academic salary rate, but there are 
many who cannot or do not. Those who 
find employment in another city may 
spend a large part of their earnings on 
temporary living quarters and be sepa- 
rated from their families for three months. 
Others may do research at their univer- 
sities, but they may or may not receive 
any compensation, depending on whether 
such research is sponsored or not. Some 
will attend the ASCE or other conventions 
and take a short vacation—all of this time 


The Committee on Salaries answers 


To THE EpiTror: The Committee on 
Salaries has long realized that the method 
used in reporting teachers’ salaries is by no 
means perfect. No rule of thumb or com- 
mon yardstick can be applied with the 
hope of obtaining an absolutely true pic- 
ture of the situation where members of 
the group receive their annual salary 
based on anywhere from 9 to 12 months of 
actual service. On the other hand, the 
present and previous committees have 
always felt that reporting the salaries 
directly under these circumstances was 
even more misleading and that some ad- 
justment was necessary to put everyone on 
an equal basis. This would hold true not 
only in comparing the income of teachers 
with that of other groups within the pro- 
fession but also in comparing the salaries 
of teachers within their own group, where 
the payment is for different lengths of 
time. 

There certainly has been no intent to 
present a false picture. In each survey 
report the committee has been careful to 
explain the basis used in reporting teach- 
ers’ salaries so that everyone making use 
of the report would realize that an adjust- 
ment had been made, and the nature and 
extent of this adjustment. 

The committee is not satisfied that it 
has the best answer to this problem. Ac- 
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tually, it has been dissatisfied with the ar- 
bitrary method used but to date has not 
been able to arrive at any other method 
which, in its opinion, would give a more 
accurate result. The problem was dis- 
cussed in some detail at the August 1955 
meeting of the Committee on Conditions 
of Practice, in Milwaukee. Although the 
members of the teaching profession repre- 
sented on this committee expressed some 
dissatisfaction with the method of adjust- 
ment used, the only worthwhile alternative 
brought forward at that time was Dean 
Dawson’s suggestion that 11/9ths be con- 
sidered by educators as a more satisfac- 
tory upgrading factor than 12/9ths, when 
adjusting for a nine-month year of required 
service. 

The Committee on Salaries has placed 
the method of reporting teachers’ salaries 
on the agenda as one of the principal items 
for consideration before the next survey is 
published. It is hoped that during that 
interval a method will be selected which 
will provide for more accurate reporting 
and be acceptable to the teachers. The 
committee will welcome any suggestions 
along this line. 


RosBert J. M. ASCE 
Chairman, Committee on Salaries 
St. Paul, Minn. 


being charged up to them in the “upward 
adjustment.”” Notice also that academic 
salaries in general are not (yet) favored 
with “fringe benefits’ to the extent that 
industrial salaries are—at least not to my 
knowledge. 

I do not charge that any deliberate 
attempt has been made to make the engi. 
neering professors appear better off than 
they are. But there seem to be efforts 
outside the profession tending to exagger. 
ate spending on all education (especially 
tax-supported) and attempts to keep bud- 
gets “within limits” (meaning as low as 
possible). 

The long period of educational training 
and apprenticeship in teaching, usually 
delayed by two years of military service, 
eventually leads to an appointment at 
less salary than a comparable position jn 
industry. Moreover the average work 
week in industry has decreased over 25 
percent in the past 40 years, but labor- 
saving machinery does not seem to cut the 
hours at the universities. Is it any won- 
der that there is a scarcity of qualified 
engineers who want to teach? 

It is heartening to observe that Harvey 
O. Banks, M. ASCE, in his article, ‘“Engi- 
neering Education Is Every Engineer's 
Business,’ emphasized in the same issue of 
Crvi ENGINEERING (August, p. 55) that 
an adequate salary scale is needed to 
attract and hold a competent faculty. He 
stated that the 1952 salaries of full pro- 
fessors—when adjusted for cost of liy- 
ing—were 12 percent lower than they 
were in 1941-1942, while industrial 
workers were up 55 percent. (This says 
nothing about sharing in the increased 
productivity of the nation at 2 to 3 per- 
cent a year.) 

In conclusion, it behooves the Society 
to exert strong efforts to strengthen the 
faculties of the engineering colleges by 
improved salaries and laboratory facili- 
ties in order that industry and public agen- 
cies may be able to recruit well educated 
young men for replacement and growth. 
Salaries which have been ‘‘adjusted up- 
ward” give a distorted view of the real 
situation. 


SAMUEL B. Fox, M. ASCE 
Prof. of Eng. Mechanics, 
The Ohio State Univ. 
Columbus, Ohio 


More on solution for circular 
arc and area of segment 


To THE Eprror: In his letter in the 
October issue (p. 114) Mr. Bates challenges 
a statement in my letter in the August 
issue (p. 65). Adhering strictly to the 
rules of trigonometry, the statement chal- 
lenged by Mr. Bates, 


A = area of sector AOB — 
area of triangle AOB 


applying directly to (a) of the accompany- 
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ing Fig. 1, holds equally true for (5) of 
this Fig. 1 if the triangle AOB in (b) is 
regarded as a “negative area.” The final 
formula 


A =1/, — sin)...... (a) 


automatically takes care of the case 
when 6 > 180 deg, since sin @ is then nega- 
tive, thus causing the numerical quantities 
in the parenthesis to be added. There- 
fore no separate derivation is needed for 
this case. 

As to the proposed simplified Eq. 3, it 
in reality becomes 


A = 1/2 R? (K@ — sin @).... .(b) 


Introduction of the constant K appears 
to be an unadvantageous complication for 
two reasons: (1) the ordinary table of 
natural (or log) functions is accompanied 
by a table converting degrees into radians; 
and (2) degrees can be converted into 
radians if multiplied by 7/180. 


Example: Given R = 300 ft, 0 = 
212°42’, to find area of segment. 


(a) (d) 
FIG. 1 
Solution: sin 6 = — sin 32°42’ = 
— 0.54024. 


By Eq. (a), 212°42’ = 212.7° = 212.7 X 
(3.1416/180) radians = 3.71232 radians. 


Then A = 1/,(300)2(3.71232 + 0.54024) 


= 191,365 sq ft. 
By Eq. (b), 212°42’ = 12,762 minutes. 
Then A = _ '!/.(300)2[(0.0002908882) 


(12,762) + 0.54024] = 191,365 sq ft. 


T. F. Hickerson, M. ASCE 
Formerly Prof. of Civil Eng. 
University of N. C. 
Chapel Hill, N. C. 


A plea for higher status, to be won through cooperation 


To THE EpiTor: I have read with 
much interest the articles and letters in 
recent issues that discuss engineering 
education and_ collective bargaining. 
They offer criticisms and possible solutions 
of some phase of the over-all problem 
faced by the entire engineering profession. 

Most engineers recognize that the pro- 
fessional status accorded engineers is not 
nearly as high as it could or should be. 
There are many opinions among engineers 
as to how this could best and most rapidly 
be reached. As a young engineer, I 
believe the solution can best be formulated 
by the older engineers, the very ones who 
would stand to benefit the least in terms 
of tangible gains from the application of 
this solution. The reason these older, 
more experienced engineers must take the 
lead in working out a solution is that they 
are the ones who best know the short- 
comings and needs of the profession. 

This doesn’t mean that the young engi- 
neer can sit back, relax and wait to enjoy 
the fruits of this program. On the con- 
trary, any program to improve professional 
standards must have the overwhelming 
support of the great majority of engineers. 
If most engineers are not interested in 
raising their professional status, that status 
can go nowhere but down, much to the 
delight of labor union leaders who seem to 
look upon engineers as a vast group of 
potential dues paying members. The 
young engineers must, in effect, do the 
legwork, take an active interest in the 
Program, give full support to the engi- 
neering societies, and improve themselves 
professionally ; in short, they must raise 
their own standard so that that of the 
Society as a whole will go up. 
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This raising of professional standards 
will accomplish several things. First, 
salaries will begin to go up as employers 
realize that a man is an engineer, not a 
technician, and is capable of doing respon- 
sible work. This raising of salaries with- 
out resorting to collective bargaining, 
which means really a labor union, will 
enable engineers to keep their professional 
status intact. Second, the extra years of 
schooling required for a strong program of 
this sort would serve as a deterrent to ca- 
pable young men considering engineering 
as a career unless they considered the pro- 
fessional prestige and monetary returns 
after graduation to be worth the extra 
effort. A medical student eagerly looks 
forward to his eight or more years of 
training because he knows what is waiting 
at the end of the line. 

As the new engineers begin to graduate 
from the improved engineering colleges 
with a much better knowledge of engi- 
neering and social sciences, with the ability 
to think and reason and with a pride in 
their profession, the professional status 
(and salary) of engineers could go nowhere 
but up. 

The obvious course now seems to be one 
of agreeing on a program and taking posi- 
tive action on it as soon as humanly pos- 
sible. The program at this time may be 
only one of compromise, but once put into 
effect, it can then be improved. 


Harry E. Putman, J. M. ASCE 
Asst. Bridge Engineer, 
Calif. Div. of Highways 


San Leandro, Calif. 


Tests needed to determine 


stress-loss factors 


To THE EpiTor: In their article, 
“Method Presented for Computing Steel 
Prestress Losses,” p. 62 of the August 
1955 issue, Messrs. Stephenson and Jones 
present a general formula for computing 
the stress losses. They have clearly 
identified the several losses, namely, 
shrinkage, elastic strain of concrete, 
creep of concrete, and steel relaxation, 
and incorporated these into a definite 
relationship. Several of the variables 
which influence shrinkage and creep 
characteristics of concrete are indicated, 
and specific values and coefficients are 
set forth for computing the resultant 
strains in the prestressed concrete and 
steel. 

I believe that in their effort to simplify 
the problem of predicting loss in prestress- 
ing, the authors have omitted several 
important factors and have overly re- 
stricted the range of certain suggested 
values. Omitted from their list of con- 
trollable factors affecting concrete shrink- 
age is that of dimension of the prestressed 
member. Not only is the rate of shrinkage 
greatly reduced by thickening a section, 
but the total shrinkage appears also to 
decrease. The values of ultimate shrink- 
age recommended by Leonhardt and pre- 
sented by the authors, namely, 200 to 
300 millionths of an inch per inch, seem 
lower than one might anticipate for con- 
cretes containing, for example, 8 sacks of 
cement per cu yd and between 250 and 
300 lb of water per cu yd of concrete. 
For such concretes, Blanks, in the Pro- 
ceedings of the First U.S. Conference on 
Prestressed Concrete, suggests values of 
from 350 to 550 millionths of an inch per 
inch, based on tests performed at the 
Bureau of Reclamation. In the same 
Proceedings, Dobell suggests values in 
the range from 300 to 650 millionths, 
for high-strength concretes. 

In their discussion under ‘Deferred 
Strain in Concrete,’ the authors cite 
Leonhardt’s recommendations of a factor 
from 2.0 to 2.5 times the elastic shortening 
of the concrete in computing ultimate 
concrete creep. Blanks suggests 0.5 to 
1.5, and Dobell indicates values ranging 
from 250 to 650 millionths of an inch per 
inch creep for concrete stressed from 
1,000 to 2,000 psi. It would appear 
that there certainly is nothing approaching 
unanimity as to which factor to use in 
computing concrete creep. 

Actually, relatively little long-time 
creep data have been developed for high- 
strength concretes stressed to levels en- 
countered in present-day prestressed struc- 
tures. It is generally agreed, however, 
that creep is most directly related to 
strength of the concrete. It is surprising, 
therefore, that concrete creep is expressed 
as a function of the elastic modulus of the 
concrete. In a study of several normal- 
weight aggregates at this laboratory, 
the statically-determined elastic moduli 
of two concretes of identical cement 
content and compressive strength were 
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observed to vary between 3.78 X 108 psi 
and 5.95 X 10° psi, depending on aggre- 
gate source. If the formula suggested 
by the authors, 


Ua = 2.5 f.i/E,, where 


Ua = unit strain in concrete due to creep 
fc: = initial unit stress in the concrete 
modulus of elasticity in concrete 


were applied to the above concretes of 
differing elastic moduli, one must con- 
clude that the more rigid specimen would 
display 


5.95 — 3.78 _ 36.5 percent less creep 
5.95 ~ than the less rigid con- 
crete, when subjected to 

the same unit stress 


I am not aware of any data that would 
substantiate such a conclusion. 

There are two other important factors 
affecting concrete creep which are not 
mentioned by the authors. Blanks points 
out in the above mentioned Proceedings 
that for specimens of the same concrete 
when stressed to 1,000 psi for 11/2 years, 


the creep varied from 210 millionths (for 
a 10-in.-dia cylinder) to 350 millionths 
(for a 6-in.-dia cylinder). It would appear 
that the selection of cross-sectional di- 
mensions in the member would influence 
the amount of creep in the concrete. 
Added to the authors’ list of concrete 
properties influencing creep should be 
aggregate gradation. Lorman, in the 
ASTM Proceedings, Vol. 40, presented 
evidence showing that aggregate grada- 
tion ranks with mix proportions in its 
influence on concrete creep. 

The uncertainty and contradictions 
that are evident when examining the 
various recommended siress-loss factors 
should not reflect on the authors. It is 
only with data obtained from carefully 
planned and executed field and laboratory 
tests that the present confusion can be 
resolved. 


ULricu W. J.M. ASCE 
Materials Engr., Materials Div., 
Research Dept., U.S. Naval 

C.E. Research and Evaluation Lab. 


Port Hueneme, Calif. 


Junior Members comment on unionization 


Four papers on “Unionization and the Young En- 
gineer” were presented by Junior Members of 
ASCE in competition for the Daniel V. Terrell Award 
of District 9. The winning paper, “Unionization—a 
Vital Question Awaits an Answer,” by Boxter W. 
Napier, Jr., was published in the September issve, 
p. 42. This paper is here discussed by two of the 
runners-up for the award. 


To THE Epitor: Mr. Napier has very 
capably presented the complex problem of 
unionization, which faces the entire engi- 
neering profession. A few of the facts pre- 
sented in his article are worth repeating. 

The major causes of dissatisfaction 
among engineers are: (1) unprofessional 
treatment, and (2) low pay. It is evident 
therefore that what the engineer wants is 
to be recognized as a “professional man”’ 
and to obtain a salary in accordance with 
that recognition. In the past, and at 
present also, the status of the professional 
engineer has too often been taken for 
granted. This attitude on the part of 
many people, perhaps, is the root of engi- 
neer dissatisfaction, and a prime cause of 
the recent cry for formation of bargaining 
groups to ‘‘protect’’ the engineer. 

Now a bargaining group to be of value 
must be capable of satisfying the engineer’s 
desires. Recent successes of the labor 
union movement indicate the ability of the 
unioa to obtain better pay conditions. In- 
dications are, however, that recognition 
and professional treatment are classed as 
more important from the standpoint of the 
engineer. Can recognition be demanded? 
The answer to this question is rather self- 
evident and in the negative. 
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Recognition, as such, for the engineer 
will not be granted more freely until there 
is a greater understanding of ‘‘professional- 
ism.’’ The public must come to appreciate 
more fully the desires, abilities, and nature 
of the engineering profession. The atti- 
tude of the engineer that ‘‘behind-the- 
scenes’’ activity is desirable must be 
changed. Let the people know exactly 
who is doing the work, the results of which 
are so evident around us. Until one no- 
tion—that the administrator or manager is 
the great productive force in this profes- 
sion—is changed, engineers will always face 
the same causes of dissatisfaction. Let us 
give credit where credit is due, and not 
be shy about taking credit for a professional 
job well done. 

The education contemplated, and it cer- 
tainly is education, can readily be handled 
by existing organized or technica] societies. 
Let these societies emphasize, through the 
various mediums of communication, the 
engineering projects, active in their locale, 
as well as the professional men associated 
with the work on these projects. Let us 
attempt to place the names of the profes- 
sional workers on the plaques associated 
with monumental structures. Let us pro- 
mote the professional use of the profes- 
sional man and thus most efficiently utilize 
his capabilities. Finally, let us start on a 
major attempt to introduce the people to 
the nature of engineering and the engineer. 
Minor attempts have been made before, 
but this time we should make a concerted 
effort. 

I firmly believe education as described 
above provides the answer to the dissatis- 
faction of many engineers. With recogni- 
tion comes contentment, and with con- 
tentment comes productiveness and the 


closely associated matter of adequate pay 
The solution to the problem of unionizatio, 
is available if we have the strength an; 
conviction to carry it through successfully, 


ApoLpH G. ALTSCHAEFFL, J.M. ASCE 
Instructor in Civil Engineering 

Purdue University 

Lafayette, Ind. 


To THE Epitor: Mr. Napier’s artic 
again presents the startling fact that 43 
percent of those Junior Members respond. 
ing to a recent questionnaire from ASCE 
were not opposed to collective bargaining 
This seems to me to be serious because all 
the arguments put forth to date are iy 
reality much stronger for unionism than 
for collective bargaining, and I have the 
feeling that what those engineers mean js 
that they are not opposed to unionism, 

Surely they must realize that to be 
successful such an organization must 
operate on the same principles which the 
present trade unions have found so effec. 
tive, that of subordinating the actions and 
programs of the organization to the needs 
of the weakest member because such 
people, having the most to gain, are the 
strongest supporters of the movement 
Even a collective bargaining unit com- 
posed of engineers would soon succumb 
to such a leveling influence. 

We have in the American Society of 
Civil Engineers an organization capable 
of providing all the good features of 
unionism without exposing us to the 
dangers of a union type of organization, if 
we will just support it in the manner in 
which a union would have to be supported 
to be effective. A closely knit nationwide 
organization is potentially much more 
effective than isolated bargaining units. 
Another advantage which we _ possess, 
incongruous with union philosophy though 
it may be, is that ours is a society com- 
posed of both employees and employers 
and as such should be of as much benefit 
to one as to the other. 

One of the most frequent reasons given 
to support the need of bargaining units is 
the inequalities in pay received by en- 
gineers and those represented by bargain- 
ing units. If the employer members of the 
Society can be made to realize by the 
employee members, acting through the 
Society, that unless some voluntary ad- 
justment of salaries is made they will force 
their employees to unionism, I feel certain 
that just compensation will be forth- 
coming as well as proper recognition of 
work well done and reasonable advance- 
ment. 

Both classes of engineers are represented 
in sufficient numbers in our society so that 
their actions would be reflected through- 
out the profession. For this reason, weare 
obligated, and privileged, to develop 4 
program within our existing organization 
without coercion from either employer or 
employee groups—but fair and equitable 
to both. 


Rocer L. Hutetre, J. M. ASCE 
Planning Engineer 
McDowell Company, Int. 

Cleveland, Ohio 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


Dallas Convention 


Dallas, Tex. 


Texas Section, Host 


Baker Hotel 


February 13-17, 1956 


REGISTRATION 
Baker Hotel, Mezzanine 


Sunday, Feb. 12, 2:00 to 4:00 p.m. 
Monday through Thursday, Feb. 
13-16, 8:30 a.m. to 5:00 p.m. 
Friday, Feb. 17, 8:30 a.m. to noon. 
Registration fee, for members, 
$3.00. (Ladies and students are 
exempt from the fee.) 

Special note to all Catholics attending 
the Convention: In view of the fact 
that Lent begins on February 15, 
a dispensation from fast and ab- 
stinence and permission to partici- 
pate in the Convention festivities 
has been granted by the Vicar 
General of the Catholic Diocese of 
Dallas, Fort Worth. 


ADVANCE ATTENDANCE 
INFORMATION 


To assure adequate preparation to 
make your attendance at the Dallas 
Convention most satisfactory, the 
committee requests your assistance. 
It will be most helpful to have 
guidance in the number of persons 
to be expected forthe various func- 
tions. Will you please use the 
coupon on page 104, which is to be 
sent to James R. Padgitt, Registra- 
tion Chairman. There is no obliga- 
tion attached to your use of this 
coupon. Your help with this ad- 
vance registration will measurably 
facilitate the planning of the com- 


LOCAL SECTIONS 
CONFERENCE 


English Room, Mezzanine Baker Hotel 


9:30 am. Monday, and Tuesday, 
Feb. 13 and 14. 


Representatives of Local Sections 
of ASCE from a selected area about 
the convention city will convene 
for discussion of expanding activi- 
ties of the Society at the local level. 
This conference, which is primarily 
for invited delegates of the selected 
Local Sections, will be open to all 
who may be interested in the 
activities and operational details of 
ASCE Local Sections. 


TUESDAY MORNING 
FEB. 14 


Air Transport Division 


9:30 a.m. 


Lounge Room 


mittee. 


AUTHORS’ BREAKFASTS 


8:00 am. Tuesday, Wednesday, 
Thursday, and Friday. 


Briefing sessions, by invitation, for 
speakers, discussers, and program 
Officials. 


Presiding: SopHus THOMPSON, 
Chairman, Technical Program Com- 
mittee. 


Presiding: Dewey S. Wright, Chair- 
man, Executive Committee, Air Trans- 
port Division 


9:30 Some Considerations in Forecast- 


ing Air Traffic 

DANIEL M. Associate 
Research Engineer, Institute of 
Transportation and Traffic Engi- 
neering, Univ. of California, Berke- 
ley, Calif. 


10:00 The Airport Master Plan and Its 


Relation to the Over-All City plan 
LEIGH FISHER, Leigh Fisher & As- 
sociates, South Bend, Ind. 


10:30 Expanded Federal-Aid Airport De- 


velopment Program 

H. Howe tt, M. ASCE, 
Director, Office of Airports, Civil 
Aeronautics Admin., Washington, 
DC 


Hydraulics Division 


9:30 a.m. Texas Room 
Program to be arranged. 

TEXAS SECTION 

LUNCHEON 

Terrace Room, 17th Floor Baker Hotel 


12:15 p.m. Tuesday, Feb. 14. 


This luncheon meeting will consti- 
tute the Spring Meeting of the 
Texas Section, at which time the 
Texas Section will honor its new 
life members. 

Presiding: J. W. PoRTER, President, 
Texas Section, ASCE 

All members, their ladies, students, 
guests, and friends of the ASCE are 
cordially invited. 

Per plate, $2.25. 


TUESDAY AFTERNOON 
FEB. 14 


Air Transport Division 
2:00 p.m. 


Presiding: Dewey S. Wright, Chair- 


man, Executive Committee, Air Trans- 


port Division 


Lounge Room 


2:00 Airport Approach Protection and 
Zoning 
S. E. Travis, Jr., Deputy Chief, 
Airports Div., CAA, Region 2, 
Civil Aeronautics Admin., Fort 
Worth, Tex. 


2:45 Planning of the Kelly Air Force 
Base Maintenance Hangar 
Lours A. NEEs, A.M. ASCE, Chief, 
Eng. Branch, Installation Div., 
Headquarters, Air Materiel Com- 
mand, Dayton, Ohio. 


3:30 The Design of Non-Rigid Overlays 
for Concrete Airfield Pavements 
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FRANK M. MeELLINGER, A.M. 
ASCE, Director, Ohio River Div. 
Labs., Corps of Engineers, U. S. 
Army, Cincinnati, Ohio. 


James P. Sag, Head, Soils Div., 
Ohio River Div. Labs., Corps of 
Engineers, U. S. Army, Cincinnati, 
Ohio. 


Power Division 


2:00 p.m. Banquet Room 5 


Presiding: George |. Vencill, Mem- 
er, Executive Committee, Power 
Division 


2:00 Hydraulic Design of the Sandow 


Pumping Plant 

R. T. Ricwarps, A.M. ASCE, 
Hydraulic Engr., Ebasco Services, 
Inc., New York, N. Y. 

E. T. Keck, Vice-President, Texas 
Power & Light Company, Dallas, 
Tex. 


J. JUNGET, Resident Engr., Sandow 
Power Plant, Aluminum Co. of 


America. 


3:00 Use of Surface and Ground Water 


for Cooling Purposes for Texas 


Steam-Electric Stations 


M. G. SatzmMan, M. ASCE, Hydrau- 
lic Engr., Ebasco Services, Inc., 


New York, N. Y. 


WESTERN RANCH 
PARTY 


Louann's, 5218 Greenville Ave. (North Cen- 
at Lovers’ Lane and Green- 
ville 


Tuesday, Feb. 14 


6:30-7:30 p.m. Cocktails and 
favors, courtesy of the Texas Sec- 
tion, ASCE 

7:30-9:00 p.m. Ranch-style meal 


9:00-10:00 p.m. Fiesta, courtesy 
of the Texas Section, ASCE 


10:00-12:00 p.m. Dancing 


All members and their ladies are 
urged to come with a large appetite 
and wear their Western clothes as 
this party is an informal affair, and 
much of its success is dependent 
upon the atmosphere. Buses will 
be available for transportation from 
the Akard Street entrance of the 
Baker Hotel starting at 6:00 p.m. 
Be sure to secure your free trans- 
portation ticket at the time of 
registration. The last bus will leave 
the Hotel at 6:45 p.m. Return 
transportation will be available 
following the fiesta at 10:00 p.m. 
Per plate, $3.50. Western or 
street clothes. 
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Sanitary Engineering Division 
2:00 p.m. Crystal Ballroom 


Presiding: Ray E. Lawrence, Mem- 
ber, Executive Committee, Sanitary 
Division 

Increasing Nature’s Contribution 
to Waste Treatment 


2:00 Some Design Considerations for 


Oxidation Ponds 

EarNEsT F. Gitoyna, A.M. ASCE, 
Assoc. Prof., Univ. of Texas, 
Austin, Tex. 

Epwarp R. HERMANN, Research 
Engr., Univ. of Texas, Austin, 
Tex. 


2:50 Fundamentals of Underground 


Waste Disposal 

Conrap P. Straus, M. ASCE, 
Senior Sanitary Engineer, Health 
Physics Div., U.S.P.H.S., Oak 
Ridge National Laboratory, Oak 
Ridge, Tenn. 


3:25 Sludge Thickening at Beaumont’s 


High-Rate Trickling Filter Plant 


Joe Dust, Supt., Sewage Treat- 
ment Plant, Beaumont, Tex. 


Surveying and Mapping 
Division 

2:00 p.m. Texas Room 
Presiding: - George H. Lacy, M. 
ASCE 


Topographic Mapping 


2:00 Topographic Mapping Programs and 


Procedures by Topographic Div., 
U.S.G.S. 

GERALD FITZGERALD, Chief Topo- 
graphic Engineer, U. S. Geological 
Surveys, Washington, D. C. 


3:00 Natural Resources Development’s 


Dependence on Topographic Map- 
ping as Part of Its Basic Data 

Pau_ WEAVER, Consultant, Water 
Research and Information Center, 
Texas A. & M. College, College 
Station, Tex. 


4:00 Coordinated Surveying and Map- 


ping for a Public Utility 

E. D. Morsg, M. ASCE, Supt. of 
Civil Engineers, Houston Lighting 
and Power Co., Houston, Tex. 


WEDNESDAY MORNING 
FEB. 15 


Welcome Session 
9:15 a.m. Crystal Ballroom 


Presiding: |. W. Santry, Jr., General 
Chairman 


9:15 Invocation 


Rev. WILLIAM H. DicKINSON, Jr, 
Assistant Pastor, Highland Park 
Methodist Church, Dallas, Tex. 


Welcome to Texas 


J. W. Porter, President, Texas 
Section. 


Welcome to Dallas 
Hon. R. J. THorNTOoN, Mayor, City 
of Dallas. 


Response 
Enocw R. NEEDLES, President, 
ASCE. 


Research Awards 


General Session 
10:00 a.m. 


Sponsored by Department of Condi- 
tions of Practice 

Presiding: Frank L. Weaver, Chair- 
man, Department of Conditions of 
Practice 


Panel on Aims and Attitudes of 


Professional Development 


Moderator: Rev. Robert P. Douglass, 
Pastor, Preston Hollow Presbyterian 


Church, Dallas, Tex. 


10:00 Position of ASCE Members as Re- 
lating to Professional Develop- 
ment 
G. Brooks Earnest, M. ASCE, 
President, Fenn College, Cleveland, 
Ohio. 


10:30 Development of Professionalism 
Among Lawyers 
FRANKLIN E. SPAFFORD, Member, 
Spafford, Spafford, Hamlin, Freed- 
man, Gay, and Russell; Past Presi- 
dent, Dallas Bar Association. 


11:00 The Medical Profession and Its 
Program of Professional Develop- 
ment 
F. J. L. BLASINGAME, M.D., Mem- 
ber, Board of Trustees, American 
Medical Association, Warton, Tex. 


11:30 Discussion 


GOVERNOR’S LUNCHEON 
Crystal Ballroom, Mezzanine Baker Hotel 
12:30 p.m. Wednesday, Feb. 15 


Address: Hon. ALLAN SHIVERS, 
Governor, State of Texas, Austin, 
Tex. 

Presiding: ENocH R. NEEDLES, 
President, ASCE. 

All members, their ladies, students, 

and guests are cordially invited to 

attend this luncheon meeting. Per 
plate, $2.50. 
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WEDNESDAY AFTERNOON 
FEB. 15 


Hydraulics and Sanitary 
Engineering Divisions, 

Joint Session 

2:30 p.m. Crystal Ballroom 
Presiding: Samuel R. Wright, M. 
ASCE 


Water Supply Resources 


2:30 Soil Conservation and Upstream 


Engineering 
CHARLIE M. Moors, A.M. ASCE, 
Head, Design Section Engineering 
and Watershed Planning Unit, U. S. 
Soil Conservation Service, Fort 
Worth, Tex. 


3:00 Effect of Upstream Reservoirs on 


Water Supply 

TricG TWICHELL, M. ASCE, Re- 
gional Representative, U. S. Geo- 
logical Survey, Austin, Tex. 


Discussion 
R. M. Drxon, Chairman, Texas 
State Board of Water Engrs., 
Austin, Tex. 


4:10 Dallas Quest for Water 


James A. Cotton, M. ASCE, Part- 
ner, Forrest & Cotton, Consulting 
Engrs., Dallas, Tex. 


Pipeline Committee of 
Construction Division 


2:30 p.m. 


Presiding: Elden V. Hunt, Chairman, 
Executive Committee, Committee on 
Pipelines, Construction Division 


Texas Room 


2:30 Civil Engineering in Pipelining 


STEPHEN D. BECHTEL, JR., A.M. 
ASCE, Vice-President, Bechtel Cor- 
poration, San Francisco, Calif. 


Economics of Natural Gas for the 
State of Florida 


Introduction of speakers by C. C. 
Barnard, A.M. ASCE, Barnard and 
Burk, Consulting Engineers, Baton 
Rouge, La., and Vice-President of 
Houston, Tex., Gas and Oil Corp. 


3:00 Markets, Rates and Competition 


S. J. HELFMaN, Chief Utility Engi- 
neer of Barnard and Burk, Baton 
Rouge, La. 


3:30 The Design and Economics of the 


Pipeline 
Paut Vice-President, 
Houston, Tex., Gas and Oil Corp. 


4:15 Discussion period 
4:45 Natural Gas on the Move 


Sound-color motion picture pre- 
sented by American Gas Associ- 
ation. 
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Conditions of Practice 

2:30 p.m. _ English Room 
Presiding: Frank L. Weaver, Chair- 
man, Department of Conditions of 
Practice, and Glenn W. Holcomb, 
Vice-Chairman, Department of Con- 
ditions of Practice 


2:30 Panel Discussion: Should Local 


Sections and Branches of ASCE 
Participate as a Unit in Political 
Activities? 

BERNHARD Dorns.att, M. ASCE, 
B. M. Dornblatt and Associates, 
Inc., New Orleans, La. 

W. O. Jones, M. ASCE, Manager, 
Turnpike Engineers, Arlington, 
Tex. 


SMU ENGINEERS’ WEEK 
BANQUET 


Ballroom, Umphrey Lee Student Center 


(Southern Methodist University Campus) 


8:00 p.m., Wednesday, Feb. 15 


Speaker: B. ROBERTSON, 
Past President, American Insti- 
tute of Electrical Engineers. © 

Presiding: CHARLES I. STANTON, 
Jr., Chairman, Student Engi- 
neers’ Joint Council, School of 
Engineering, Southern Methodist 
University. 

All members of ASCE and students 

are cordially invited to attend. 

Per plate, $2.50. 


3:30 Panel Discussion: Should Local 
Sections or Branches Sponsor 
Separate Junior Member Organiza- 
tions? 

J. Carrot, J.M. ASCE, 
James M. Montgomery, Consulting 
Engr., Pasadena, Calif. 

WALTER F. ALBRITTON, J.M. ASCE, 
Turnpike Engineers, Inc., Arling- 
ton, Tex. 


Structural Division 
2:30 p.m. 
Presiding: Warren Raeder, Member, 
Executive Committee, Structural Divi- 
sion 
2:30 Structural Imagination — _ the 
Theory and Construction of Thin 
Shells 
Mario G. SaLvapori, M. ASCE, 
Prof. of Civil Engineering, Colum- 
bia Univ., New York, N. Y. 


3:45 Design of the Dallas Memorial 
Auditorium 
Boyvp G. ANDERSON, Assoc. Part- 
ner, Ammann & Whitney, Consult- 
ing Engineers, New York, N. Y. 


Lounge Room 


4:30 Construction of the Dallas Memo- 
rial Auditorium 
HENRY SHEPARD, Vice-President, 
Chief of Heavy Construction Div., 
R. P. Farnsworth & Co., Inc., New 
Orleans, La. 
H. P. FARNSWORTH, JR., Director, 
General Supt. and Project Co- 
ordinator of Field Construction, 
R. P. Farnsworth & Co., Inc., New 
Orleans, La. 


MISSOURI SCHOOL OF MINES 
ALUMNI DINNER 


Wednesday Evening, Feb. 15 


The alumni and friends of the Mis- 
souri School of Mines and Metal- 
lurgy will honor President Enoch 
R. Needles and Dean Curtis L. 
Wilson with a dinner. 


ENTERTAINMENT 
AVAILABLE 


Wednesday Evening, Feb. 15 


Cinerama Holiday 8:30 p.m. 


Reserved tickets are available at 
the box office, Melba Theater, for 
the evening theater performance of 
“Cinerama Holiday.” Tickets, 
$2.40 each, must be purchased by 
noon on Wednesday for the reserved 
section. The evening performance 
starts at 8:30 p.m. 


Margo Jones Theater ’55-’56 


Evening, 8:30 p.m. 
Matinee, 2:30 p.m. 


Nationally known Margo Jones 
Theater ’55-’56 will be presenting 
“Tolka Row,” with Maura Laverty. 
Requests for tickets should be 
mailed to Box Office, Margo Jones 
Theater ’55-’56, 1411 Commerce 
Street, Dallas, Tex., accompanied 
by your check. 


Tickets for the evening performance 
are $3.00, and for the matinee $2.15. 
A limited number of tickets may be 
available at the time of registration. 
The theater is located in the State 
Fair Park. 


THURSDAY MORNING 
FEB. 16 


Highway and Structural 


Divisions, Joint Session 
9:30 a.m. Lounge Room 


Presiding: Randle B. Alexander, 
Member of Committee on Sessions 
Programs, Highway Division 


Phil M. Ferguson, Member of Com- 
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mittee on Sessions Programs, Struc- 
tural Division 


9:30 Design of the High-Level Bridge 
Across the Corpus Christi Ship 
Channel 
Pat W. Bridge Engr., 
Lockwood & Andrews, Consulting 
Engineers, Houston, Tex. 


10:15 Reconstruction of the International 
Bridge at Laredo, Tex. 
BENGT SONESSON, Resident Engr., 
City of Laredo 
Fred E. Kogset, J.M. ASCE, 
Vice-President and Chief Engr. of 
Prestressing, Inc., San Antonio, 
Tex. 


11:00 Dynamic Stress and Vibration in 
Two Continuous Plate Girder 
Bridges 
Roy C. Epcerton, A.M. ASCE, 
Research Engr., Oregon State High- 
way Dept. 

Gorbon W. BEEcrort, J. M. ASCE, 
Asst. Research Engineer, Oregon 
State Highway Dept. 


11:40 Progress Report of the Committee 
on Deflection Limitations of Bridges 
GrorcE §S. Vincent, M. ASCE, 
Bridge Engr., Bureau of Public 
Roads, Physical Research Branch. 


| HIGHWAY DIVISION 
LUNCHEON 


Terrace Room, 17th Floor Baker Hotel | 
12:15 p.m. Thursday, Feb. 16 | 
Sponsored by the Highway Division 


Speaker: J. C. Dinewatr, M. | 
ASCE, Manager and Executive 
Secretary, Texas Toll Road Au- | 
thority 

Subject: ‘Right-of-Way Acquisition 
for Dallas-Fort Worth Toll 
Road”’ 

Presiding: D.C. GREER, M. ASCE, | 

| Highway Engineer, Texas State | 
Highway Department. | 

All members, guests, and friends of | 

ASCE are cordially invited. Per 

plate, $2.25. 


Pipeline Committee of the 
Construction Division 


9:30 a.m. Texas Room 


Presiding: W. W. Studdert, Chair- 
man, Program Committee, Committee 
on Pipelines 


9:30 Late Developments in Offshore 
Pipeline Construction—Illustrated 
with color slides 
DonaLp M. Taytor, Editor, Pipe 
Line Industry, Gulf Publishing Co., 
Houston, Tex. 


62 (Vol. p. 860) 


10:00 Soil Survey and Triangulation Prob- 
lems on Offshore Pipeline Survey 
and Construction 
CLypE ALpripGE, A.M. ASCE, 
Engr., Magnolia Pipe Line Co., 
Dallas, Tex. 


10:30 Submarine Pipeline Construction— 
Motion picture and discussion 


S. V. Cottins, Collins Construction 
Co., Fort Lavaca, Tex. 


11:30 Discussion period 


PIPELINE COMMITTEE 
LUNCHEON 


Crystal Ballroom, Mezzanine Baker Hotel 


12:15 p.m. Thursday, Feb. 16. 


Sponsored by the Construction Divi- 
sion’s Pipeline Committee 


Presiding: V. Hunt, M. 
ASCE, Chairman, Executive 
Committee, Committee on Pipe- 
lines; Chief Engineer, the Al- 
berta Gas Trunkline Co., Ltd., 
Calgary, Alberta, Canada. 


| All members, guests, and friends of 
| ASCE are cordially invited. Per 
plate, $2.25. 


Sanitary Engineering Division 
9:30 a.m. Crystal Ballroom 
Presiding: | Gordon W. Parkhill, 


Secretary, Sanitary Engineering Tech- 
nical Group, Texas Section 


Opportunities in Sanitary Engi- 
neering 


9:30 Engineering Job Opportunities in 
World Health 


HERSHEL ENGLER, Sanitary Engi- 
neering Director, Asst. Chief, 
Health Services Branch, Div. of 
International Health, Dept. of 
Health, Education and Welfare, 
Public Health Service, Washington, 
Dc. 


10:20 Engineering Responsibilities in Ma- 
laria Eradication Programs 
PatTRIcK N. OWENS, Sanitary Engr., 
Pan American Sanitary Bureau, 
Mexico City, Mex. 


11:10 Revenue Bonds or Tax for Financ- 
ing Water and Sewer Improve- 
ments 
FRANK W. Bearp, A.M. ASCE, 
Consulting Engineer, Houston, Tex. 


Waterways Division 


9:30 a.m. 


Presiding: Rufus W. Putnam, Mem. 
ber, Executive Committee, Water. 
ways Division 


Banquet Room 5 


9:30 New Locks on the Lower Missis-. 
sippi and Gulf Intracoastal Region 
NorMAN R. Moore, M. ASCE, 
Chief, Engineering Division, Lower 
Mississippi Valley Div., Corps of 
Engineers, Vicksburg, Miss. 


10:05 Developing Port Facilities on Hous- 
ton’s Ship Channel 
FRANK H. NEwWNaM, JR., M. ASCE, 
Partner, Lockwood & Andrews, 
Consulting Engineers, Houston, 


10:40 Economics of Improving the Gulf 
Intracoastal Waterway in Texas 
W. P. McCrone, M. ASCE, Dis- 
trict Engr., Galveston District, 
Col., U. S. Corps of Engineers, 
Galveston, Tex. 


11:15 Port Development at Corpus Christi 


DUANE Orr, A.M. ASCE, District 
Engr., Nueces County Navigation 
District, Port of Corpus Christi, 
Corpus Christi, Tex. 


FACULTY ADVISERS’ 
CONFERENCE 


Green Room, 17th Floor Baker Hotel 
9:30 a.m. Thursday, Feb. 16 


Faculty Advisers from ASCE Stu- 
dent Chapters in the Southwestern 
area will convene for a one-day dis- 
cussion of Student Chapter prob- 
lems. This conference, which is pri- 
marily for invited Advisers, will be 
open to all Contact and Junior 
Contact Members of Chapters, and 
others interested in the activities 
and operational details of ASCE 
Student Chapters. 


THURSDAY AFTERNOON 
FEB. 16 


Construction and Structural 
Division, Joint Sessions 


2:00 p.m. Crystal Ballroom 


Presiding: Maurice N. Quade, Men- 
ber, Executive Committee, Structural 
Division 


2:00 DeLong Dock 
G. E. SupERow, Vice-President and 
Chief Engr., DeLong Corp., New 
York, N. Y. 
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2:45 Pneumatic Caisson Pier Carries 
World’s Longest Pipeline Suspen- 
sion Bridge 
Joun N. NEWELL, M. ASCE, Chief 
Engr., Massman Construction Co., 
Kansas City, Mo. 


3:20 The Painting of Steel Structures 


E. J. Ruste, M. ASCE, Research 
Engr. of Structures, Association of 
American Railroads, Chicago, III. 


Highway Division 


2:00 p.m. Lounge Room 


Presiding: Emmett H. Karrer, Chair- 


man, Executive Committee, Highway 
Division 


2:00 The Purpose of Expressways 
FRANK S. Craic, J.M. ASCE, Ex- 


pressway Engr., Texas Highway 
Dept., Wichita Falls, Tex. 


2:30 Foreign Operations of the Bureau 
of Public Roads 


A. C. Taytor, M. ASCE, Div. 
Engr., Bureau of Public Roads 


3:10 Functions and Aims of the Texas 
Transportation Inst. 
FrED BENSON, A.M. ASCE, Execu- 
tive Officer, Texas Transportation 
Inst., College Station, Tex. 


3:40 Concrete Pavement, Concrete Over- 
lay 
A. L. CHoLuar, A.M. ASCE, Super- 
vising Field Engr., Texas Highway 
Dept. 


Pipeline Committee of 
Construction Division 


2:00 p.m. Texas Room 


Presiding: J. B. Spangler, A.M. 
ASCE, Secretary, Executive Com- 
mittee, Committee on Pipelines 


2:00 Application of a Magnetic Drum 
Electronic Computer to Pipeline 
Design 


Illustrated with slides. 
E. Tuomas, Pipeline De- 


sign Section, El Paso Natural Gas 
Company, El Paso, Tex. 


2:30 Photogrammetry in Pipeline Engi- 
neering 
MarsHALL S. WRIGHT, JR., Engi- 
neering Consultant, Jack Ammann 
Photogrammetric Engineers, Inc., 
San Antonio, Tex. 


3:00 Underground Storage of Gas in 
Relation to Pipeline Operations 


Joun Vicirnt, Asst. Chief. Engr., 
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Transmission Div., Lone Star Gas 
Co., Dallas, Tex. 


3:30 Maintaining Line Efficiency in 
Natural Gas Pipelines by Liquid 
Removal 
A. W. RIFENBURGH, Mississippi 
River Fuel Corp., St. Louis, Mo. 


4:00 Panel Discussion of Items of Com- 
mon Interest 


Waterways and Hydraulics 
Divisions, Joint Session 


2:00 p.m. Banquet Room 5 


Presiding: Rufus W. Putnam, Mem- 
ber, Executive Committee, Water- 
ways Division; and Harold M. 


Martin, Secretary, Executive Com- 
mittee, Hydraulics Division 


2:00 Trinity River Flood Control Project 


James A. Cotton, M. ASCE, Part- 
ner, Forrest and Cotton, Consult- 
ing Engineers, Dallas, Tex. 


E. Woop, A.M. ASCE, 
Fort Worth District, Corps of 
Engineers, Fort Worth, Tex. 


2:40 Houston Floodway 


KENNETH HeEacy, M. ASCE, Chief, 
Engineering Div., Galveston Dis- 
trict, Corps of Engineers, Galves- 
ton, Tex. 


3:20 Rio Grande River Problems 


J. F. Frrepxin, M. ASCE, Princi- 
pal Engr., International Boundary 


DINNER DANCE 
Terrace Room, 17th Floor 
Thursday Evening, Feb. 16 


7:30 p.m. Dinner, 9:00 p.m. Dance 
Dress informal. 
For this evening social, there will be 
delightful music during the dinner 
by a string ensemble. There will 
be no head table or reserved tables, 
and friends are urged to arrange | 
their own groups. After the dinner, 
dancing will be to the music of an | 
outstanding orchestra of the South- 
| 


Baker Hotel 


west. 

Set-ups will be available from the 
waiters at a nominal cost. Students 
will be admitted to the dance por- 
tion of the evening without cost. 


Per plate, $8.75. 


and Water Commission, U. S. 
Section, El Paso, Tex. 

J. C. BustamMente, M. ASCE, 
Principal Engr., International 
Boundary and Water Commission, 
Mexican Section, El] Paso, Tex. 


4:00 Wichita and Valley Center Project, 
Wichita, Kansas 
Myron W. DeGeerr, A.M. ASCE, 
Asst. Chief, Engineering Div., Tulsa 
Dist., Corps of Engineers, Tulsa, 
Okla. 


FRIDAY MORNING 
FEB. 17 


Engineering Mechanics 
Division 
9:30 a.m. Banquet Room 5 
Presiding: Albert G. H. Dietz, Chair- 


man, Plastics Committee, Engineering 
Mechanics Div. 


9:30 Classes of Plastics Materials 
GorpDon M. Kung, Chief, Organic 


Materials Div., National Bureau of 
Standards, Washington, D. C. 


10:10 Plastics—Engineering Materials 
C. Howarp ApaAms, Monsanto 


Chemical Company, Plastics Div., 
Springfield, Mass. 


10:50 Plastics in Buildings 
ALBERT G. H. Dietz, M. ASCE, 
Prof. of Building Engineering and 
Construction, Mass. Inst. of Tech- 
nology, Cambridge, Mass. 


11:30 Plastics in Water Supply 
WALTER TIEDEMAN, Director of the 


Laboratory, National Sanitation 
Foundation, Ann Arbor, Mich. 


Irrigation and Drainage 
Division 


9:30 a.m, Lounge Room 


Presiding: John H. Bliss, Member, 
Executive Committee, Irrigation and 
Drainage Division 


9:30 Ground Water Conservation in the 
Texas High Plains 


W. L. Broapuourst, Chief Hydrolo- 
gist, High Plains Underground 
Water Conservation District No. 1, 
Lubbock, Tex. 
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10:15 The Peoria Recharge Pit 


Max Suter, M. ASCE, Head, Engi- 
neering Research Subdiv., State 
Water Survey Div., Peoria, III. 


11:00 The Importance of Salt Balance to 
Ground Water Reservoir Opera- 
tion 
Davin B. Wittets, A.M. ASCE, 
Supervising Hydraulic Engr., Div. 
of Water Resources, State of Cali- 
fornia, Sacramento, Calif. 


CHarLes A. McCuttoucu, J.M. 
me ASCE, Senior Hydraulic Engr., 
= Div. of Water Resources, State of 
California, Sacramento, Calif. 


Structural Division 


9:30 a.m. Crystal Ballroom 
Presiding: Ernest C. Hartmann, 
Chairman, Executive Committee, 


Structural Division 


9:30 Repetition of Details on 30-Story 
Welded Office Building 


Don W. Kirk, Chief Engr., Preston 
M. Geren, Architect & Engr., Fort 
Worth, Tex. 


10:15 Engineering Design Features of the 
Kelly Air Force Base Maintenance 
Hangar 
N. H. Astanran, A.M. ASCE, De- 
sign Engr., The Kuljian Corp., 
Philadelphia, Pa. 


11:00 Lateral Load Distribution Test on 


Launched Continuous Steel Beam 
Bridge 
WILLIAM B. PuRNELL, Assoc. Prof., 


> Dept. of Civil Engineering, Univ. 
of Houston, Houston, Tex. 

Arpis WuiTE, A.M. ASCE, Asst. 
Prof., Dept. of Civil Engineering, 
Univ. of Houston, Houston, Tex. 


Soil Mechanics and 
Foundations Division 


9:30 a.m. Texas Room 


Presiding: Bramlette McClelland, 
Chairman, Soil Mechanics Group, 
Texas Section 


9:30 Consolidation Study in Swelling 
Clay 
FRANK G. Bryant, J.M. ASCE, 
Asst. Prof., Univ. of Texas, Austin, 
Tex. 


10:15 Use of Preload Fills Without Sand 
Drains 

J. Bres Eustis, M. ASCE, Eustis 

Engineering Co., Consulting Foun- 

N dation Engineers, New Orleans, La. 
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11:00 Sand Drains at Surfside Bridge 
Checked by Subsequent Borings 


FranK S. MITCHELL, Jr., A.M. 
ASCE, Senior Lab. Engr., Texas 
Highway Dept., Houston, Tex. 


SOIL MECHANICS AND 
FOUNDATIONS DIVISION 
LUNCHEON 


Texas Room Baker Hotel 
12:15 p.m., Friday, Feb. 17 


Sponsored by the Soil Mechanics and 
Foundations Division 


Speaker: RayMonp C. Mason, 
A.M. ASCE, Mason-Johnston & 
Associates, Consulting Engineers, 
Dallas, Tex. 

Subject: ‘Problems of Earth-Dam 


Design in Rain Forests,”’ lecture 
illustrated with colored slides. 
Presiding: RayMonp F. Dawson, 

M. ASCE, Director, District 15, 
Austin, Tex. 
All members, guests, and friends of 
ASCE are cordially invited. Per 
plate, $2.25. 


| 


STUDENT LUNCHEON 


Chief, Hydrology and Hydraulics 
Section, Jacksonville District, U. 
Corps of Engineers, Jacksonville, 
Fla. 


2:40 The Importance of Soil Moisture jn 


Agriculture 


E. G. Witiiams, Manager, Irriga- 
tion Research and Development, 
Little Rock Div. Office, Olin 
Mathieson Chemical Corp., Little 
Rock, Ark. 


3:20 Soil, Moisture, and Plant Relation. 


ships ana Their Influence on Irriga- 
tion 

James V. MapIson, Supervisory 
Soil Scientist, Kansas River Proj- 
ects, U. S. Bureau of Reclamation, 


McCook, Nebr. 


J. Wituis Ervin, Irrigation Agri- 
culturist, Kansas River Projects, 
U. S. Bureau of Reclamation, 
McCook, Nebr. 


STUDENT CHAPTER PAPER 
CONTEST AND CONFERENCE 


Terrace Room, 17th Floor 
2:00 p.m., Friday, Feb. 17 
Presiding: J. G. Rollins, Chairman, 


Baker Hotel 


Texas Section Committee on Stu- 
dent Chapters 


Terrace Room, 17th Floor Baker Hotel 
12:15 p.m., Friday, Feb. 17 


Presiding: CLIFFORD D. WILLIAMS, 
Chairman, Committee on Student 
Chapters, ASCE 


2:00 Student Paper Contest spon- 
sored by the Texas Section, ASCE 


4:30 Texas Student Conference 
Meeting 


President Enoch R. Needles. 


An informal program has_ been 
planned for the luncheon period. 
All members, guests and friends of 
ASCE are cordially invited. Stu- 
dents will secure their tickets at the 
time of registration. Per plate, 
$2.25. No charge for students. 


FRIDAY AFTERNOON 
FEB. 17 


Irrigation and Drainage 


Division 
2:00 p.m. Lounge Room 
Presiding: John H. Bliss, Member, 


Executive Committee, Irrigation and 
Drainage Division 


2:00 Design of Major Drainage Canals 
EpwIin W. EDEN, Jr., M. ASCE, 


5:00 Presentation of Awards 7 


Soil Mechanics and 
Foundations Division 


2:00 p.m. Texas Room 


Presiding: Willard J. Turnbull, Men- 
ber, Executive Committee, Soil Me- 
chanics and Foundations Division 


2:00 Field Load Tests on Straight Shaft 


and Under-Reamed Piles 


Lawrence A. DuBose, AM. 
ASCE, Asst. Prof. of Civil Engi- 
neering, A. & M. College of Texas, 
College Station, Tex. 


2:45 Pile Loading Tests, Old River Low- 


Sill Structure 


C. I. Mansur, M. ASCE, Asst. 
Chief, Embankment and Founda- 
tion Branch, Waterways Expet 
ment Station, Vicksburg, Miss. 
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R. I. Kaurman, Chief Design and 
Analytical Section, Waterways Ex- 
periment Station, Vicksburg, Miss. 


3:15 Load Test on 333-Ft Friction Pile 


in Deep Under-Consolidated Clay 


LINDSEY Lipscoms, J.M. ASCE, 
Senior Civil Engr., Humble Oil 
and Refining Company, Houston, 
Tex. 


BRAMLETTE McCLELLAND, A.M. 
ASCE, McClelland Engineers, 
Houston, Tex. 


4:00 Foundation Studies for DeLong Pier 


in the Norfolk, Virginia, Area 
W. G. SHockLEy, A.M. ASCE, 
Chief, Embankment and Founda- 
tion Branch, Waterways Experi- 
ment Station, Vicksburg, Miss. 


T. B. Goong, Chief, Inspection and 
Exploration Section, Waterways 
Experiment Station, Vicksburg, 
Miss. 


PLANNED TOURS 


Pipeline Committee Tour 


Friday, Feb. 17, 9:00 a.m. 


Special buses will leave the Akard 
Street entrance of the Baker Hotel 
at 9:00 a.m. to visit interesting 
pipeline installations and facilities 
in the Dallas vicinity. 


Other Tours 
Dallas-Fort Worth Toll Road 
Dallas Memorial Auditorium 


Turtle Creek Pressure Sewer Proj- 
ect, Corps of Engineers 


Inspection of the above construc- 
tion projects will be arranged by the 
Convention Committee for persons 
interested. Arrangements will be in- 
formal, and can be made at the time 
of registration. 


LADIES HOSPITALITY ROOM 
Camelia Room, Mezzanine, Baker Hotel, Daily 


The Hospitality Room will be the 
gathering place of all ladies attend- 
ing the Convention. Coffee will be 
served on Wednesday, Thursday, 
and Friday mornings between 9:30 
a.m. and 11:30 a.m. Hostesses will 
be the Dallas ASCE Wives Club 
members. 
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LADIES PROGRAM 


Tuesday, Feb. 14 


Brunch. A Brunch will be held at 
the nationally famous Neiman Mar- 
cus Zodiac Room, located at Com- 
merce and Ervay Streets. A style 
show plus favors will be part of the 
entertainment. Per plate, $2.75. 


Western Ranch Party. The ladies 
will join the men in a gala affair at 
6:30 p.m., at Louann’s, located at 
Greenville Avenue and _ Lovers’ 
Lane. Western clothes will be the 
motif. Cocktails will be followed 
by a ranch-style meal. Buses will 
start leaving the Akard Street en- 
trance of the Baker Hotel at 6:00 
p.m. Per plate, $3.50. 


Wednesday, Feb. 15 

Governor’s Luncheon. Honorable 
Allan Shivers, Governor of the State 
of Texas, will address all of the 
ASCE members and ladies attend- 
ing the Convention, at the 12:30 
p.m. luncheon. Per plate, $2.50. 


Tour and Tea at the Republic 
National Bank. Starting at 3:00 
p.m., tour will be conducted thro: gh 
the newest major bank in the 
Southwest, ending in a tea with 
the compliments of the Republic 
National Bank of Dallas. The bank 
is located at the corner of Ervay 
and Pacific, within easy walking 
distance of the Headquarters Hotel. 
No charge. 


Thursday, Feb. 16 

Ladies Luncheon. Lunch will be 
served at 12:00 noon in the Junior 
Ballroom of Dallas’ new Statler- 
Hilton Hotel. No formal program 
has been planned and everyone 
should have an enjoyable time at 
the newest and most modern hotel 
in the Southwest. Per plate, $2.50. 


HOTEL ACCOMMODATIONS 


Headquarters for the Dallas Con- 
vention will be the Baker Hotel, 
1400 Commerce Street. Special ar- 
rangements have been made with 
this hotel to house many of those 
attending the Convention, in the 
order that reservation requests are 
received. Accommodations in other 
hotels and motels may be made. 


Send your requests as early as possi- 
ble to assure the accommodations 
you prefer. For your convenience, 
a special request form is provided 
on page 104 of this issue. 


BOARD MEETINGS 


Board of Direction, ASCE, Mon- 
day and Tuesday, Feb. 13 and 14, 
Room 5. 

Texas Section, Board of Directors, 
Tuesday, Feb. 14, Banquet Room 
No. 4. 


CONVENTION OFFICE AND 
PRESS ROOM 


Rooms 1 and 2, Mezzanine Baker Hotel 


For the convenience of the members 
and the operation of the Conven- 
tion, Rooms 1 and 2 will be used 
throughout the Convention as a 
business office and press room. 


INFORMATION AND 
REGISTRATION 


Information and registration facili- 
ties will be maintained on the mez- 
zanine floor of the Headquarters 
Hotel throughout the days of the 
Convention. Mail and messages 
will be held for members at the 
information desk. 


DALLAS CONVENTION 
GENERAL COMMITTEE 


I. W. Santry, Jr., General Chairman 
J. W. Porter, President, Texas Section 


Executive Committee 
I. W. Santry, Jr., Chairman 
Dick B. Granger, Vice-Chairman 
J. G. Rollins, President, Dallas Branch 


Reception 
T. C. Forrest, Jr., Chairman 


Ladies Program 
Mrs. Karl Hoefle, Chairman 


Publicity 
T. E. Huffman, Chairman 


Entertainment 

Franklin Martine, Chairman 
Registration 

J. R. Padgitt, Chairman 


Finance 
J. W. Porter, Chairman 


Hotel Arrangements 
R. L. Powell, Chairman 


Transportation 
O. G. Rayner, Chairman 


Student Activities 
J. G. Rollins, Chairman 


Technical Program 
Sophus Thompson, Chairman 


(Vol. p. 863) 65 


| 
| 
| 
| 
| 
| | 
al 
cE 
| 
| 
| 
| | x 
tu- 
| 
n- 
| 
| 
| | 
| | 
_| 
| 
— 
| 
| 
| 
Mem- 
Shaft 
| 
| | 
AM. a 
“exas, 
| 
a | 
inda- | 


SOCIETY 


NEWS 


PEACE ON EARTH * 


60600 WiLL COMARA MEN 


Dallas Set for Big Time at ASCE Convention 


Dallas, Tex., setting for the Society’s 
1956 {Winter Convention, is one of the 
youngest and most cosmopolitan of 
America’s big cities. Within a period of 
slightly more than 100 years, Dallas has 
grown from a log-cabin frontier outpost 
to a city famed for its good citizenship, its 
beautiful skyline, its cultural facilities, 
and its diversified economy of agriculture, 
oil, manufacturing, banking and _ insur- 
ance. 

“Big D” is the Southwest's affectionate 
term for Dallas, a metropolis of approx- 
imately 750,000 population. A city of 
remarkable contrasts, Dallas likes to 
boast of its culture and urbanity while 
reserving the right to enjoy itself in tradi- 
tional unfettered Western style. There 
are dude ranches, as well as the genuine 
article, nearby the city. In the shops of 
downtown Dallas one can buy every- 
thing—from a pair of custom-made cow- 
boy boots or a seven-star Stetson to the 
most exclusive fashion imports. In fact, 
high fashion is big business in Dallas. 
The ladies come from far and wide to shop 


there, and it is commonplace for pros- 
perous residents of Mexico City to fly in 
with the family for a shopping weekend. 
The climate makes the big difference 
in recreation in Dallas. With the tem- 
perature norm for the city much the same 
as that of Los Angeles, outdoor sports are 
just as popular on a balmy mid-February 
day as in August. Thus barring a rela- 
tively unusual but unpredictable Texas 
‘“norther,”” the ASCE Convention, Feb- 
ruary 13-17, is likely to be blessed with 
comfortable, even spring-like weather. 
For years, the Southwest has come to 
Dallas for entertainment. The city boasts 
the only Cinerama Theater in the South- 
west. For lovers of the stage there is the 
unique Margo Jones theater where pro- 
fessional productions are presented ‘‘in 
the round.”’ This was the first successful 
arena theater in the country and has sent 
a number of productions on to New York, 
including the current Broadway hit, 
“Inherit the Wind.’ During the period 
of the ASCE Convention the Margo 
Jones Theater will be presenting ‘‘Tolka 


Row,” the first production in the United 
States of a play by the distinguished 
Irish playwright, Maura Laverty of the 
Dublin Theater. 

Another cultural attraction for ASCE 
Convention visitors is a concert by the 
nationally famous Dallas Symphony Or- 
chestra, under the baton of Conductor 
Walter Hendl, scheduled for Monday 
night, February 13. The concerts are 
presented in McFarlin Auditorium, on the 
campus of Southern Methodist University. 
On Sunday, February 19, the Symphony 
will present a special concert directed by 
the celebrated British conductor, Thomas 
Beecham. 

Dallas has one of the nation’s out- 
standing civic centers at State Fair 
Park. The fair grounds are open to 
visitors all year round, and admission is 
free to four museums and the Aquarium 
located in Fair Park. The museums are 
the Museum of Fine Arts, Dallas Health 
Museum, Museum of Natural History and 
the Texas Hall of State, which contains a 
comprehensive Museum of Texas History. 


Dramatic skyline of Dallas—city of improbable contrasts between plain. Dallas will be host to the ASCE Convention, February 
the old and the new, the urban and the frontier—rises above the 13-17. The Baker Hotel will be Convention headquarters. 
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The social events in store for Conven- 
tion visitors (details in the Convention 
Program printed elsewhere in this issue) 
promise a pleasant change of pace from 
traditional Convention programs. Partic- 
ularly exciting is the Western Ranch 
Party, scheduled for Tuesday evening, 
February 14, and featuring a ranch-style 
meal and fiesta, courtesy of the Texas 
Section. There will be dinners and dances 
and luncheons galore, but Wednesday even- 
ing will be left more or less open to give 
theater lovers a chance to attend the Margo 
Jones Theater. 

The technical program, with its 22 
sessions, will appeal to a wide range of 
engineering interests. In addition, the 
spotlight will be on professional subjects 
in several programs sponsored by the De- 
partment of Conditions of Practice. 
Sophus Thompson is chairman of the 
technical program, and I. W. Santry, Jr., 
is general Convention chairman. 


Sporting Texan 
garb, Texas contin- 
gent invites Annual 
Convention visitors 
to attend Dallas Con- 
vention. Shown 
here with ASCE 
Past-President J. C. 
Stevens (third 
from left), they are 
(in usual order) 
John A. Focht, John 
Simms, Mr. Stevens, 
John A. Focht, Jr., 
Section President J. 
W. Porter, and Con- 
vention Chairman I. 
W. Santry. 


As the Southwest’s most important 
transportation center, Dallas is served by 
nine federal highways and nine major 
railway lines. One of the nation’s most 
modern airport terminals, complete with 
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moving sidewalks and_ air-conditioned 
ramps, is under construction at Dallas’ 
Love Field, which is served by three trunk- 
line air carriers and ranks as the sixth 
busiest airport in the nation. 


Puerto Rico Section Host to Post-Convention Tour 


A special meeting of the Puerto Rico 
Section was expanded to extend over 
several days and to include inspection of 
insular construction works by a group of 
engineers from the States. The occasion 
was the coincidence of a Section meeting 
to award Certificates of Life Membership 
with the President’s Post-Convention 
Inspection Tour, which followed im- 
mediately the Society’s Annual Conven- 
tion in New York. Dates of the joint 
venture were October 29 through Novem- 
ber 2. 

The Puerto Rico Section meeting, on 
October 31, featured the award of Life 
Membership Certificates to Robert J. 
Auld and L. C. Waterbury by ASCE 
President Enoch R. Needles. Colonel 
Needles was leader of the group of officers 
and members who, with their wives, were 
also inspecting the engineered facilities of 
the Commonwealth. In an address to the 
Section, President Needles lauded the 
rapid economic growth of Puerto Rico, 
emphasizing the part played in such ex- 
pansion by engineers. The President and 
others in his party had been impressed by 
the extent and variety of new works con- 
structed and in progress, as revealed dur- 
ing a series of inspection tours by air and 
highway. 

The first of the tours arranged by the 
Section was sponsored by the Water Re- 
sources Authority of Puerto Rico. A new 
plane used by the Authority for its sur- 
veys and inspections carried the visiting 
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engineers over many of the facilities, 
later to be seen in detail trom the ground. 
Conducted by ASCE members Miguel A. 
Quinones and Pedro Colon-Pagan, of the 
Water Resources Authority, the air tour 
brought sharply into focus the extensive 
works completed as well as the challenge 
to the profession posed by the terrain. 
Preparation for the ground phases of the 
tour included a briefing at the spacious 
headquarters of the Colegio Ingenieros de 


Puerto Rico and a luncheon given by the 
Colegio at the spectacular new Isla Verde 
Airport. Puerto Rico Section President 
José Manuel Canals led the cavalcade of 
automobiles to numerous points of en- 
gineering interest. In addition to Mr. 
Canals, the committee on arrangements 
consisted of Jorge J. Jiminez, William C. 
Hill, Kenneth W. Ahbol, Stanley G. 
Kadala, Jr., Robert J. Auld and Miguel 
A. Quinones. 


Seen at head table during Puerto Rico Section’s annual dinner to award Life Membership 
Certificates are (left to right): L. C. Waterbury, new Life Member; Mrs. José Canals; 
Section President Canals; ASCE President Enoch R. Needles; Robert J. Auld, new Life 


Member; and Mrs. Needles. 
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major inspection trip of 


Cowdrey, commander 


ASCE luncheon there. 


D. Wilson. 


ASCE members and their ladies don hard 
hats for tour of the Brooklyn Navy Yard, 


Convention. Photo gives an idea of the 
giant size of the supercarrier, ‘“U.S.S. 
Saratoga,’ which towers in the back- 
ground. Inset shows Rear-Admiral R. T. 


addresses Soil Mechanics Luncheon. 
at his left President Needles. 


Seen at the 


this year’s Annual 


of the Brooklyn 


Navy Yard and principal speaker at the 

In view at right retiring Vice-President Mason Lockwood 
To his right is Vice-President Louis R. Howson and 
Partly: hidden by the lectern is Presiding Officer Stanley 


Convention visitors from afar greet Past-President R. E. Dougherty 
and President Enoch R. Needles (second and third from lett in 
left-hand photo). At left is Prof. Tae-Sang Won, dean of Seoul 
National University, Seoul, Korea, and director of Korean Society 
of Engineers, and at right Solomon S. Morris, city engineer of 
Capetown, South Africa, and author of a Convention paper. 
Photographed at head table at Professional Cooperation Luncheon 
(left to right in bottom views) are E. L. Chandler, Assistant Secre- 
tary of ASCE; W.N. Landers, secretary, Society of Naval Archi- 
tects and Marine Engineers; E. L. Slagle, president, American 
Institute of Industrial Engineers; H. F. Roemmele, president, New 
York State Society of Professional Engineers; M. D. Hooven, 
president, AIEE; ASCE Vice-President F. L. Weaver; E. R. 
Needles, ASCE President-elect; W. R. Glidden, ASCE President; 
Mason G. Lockwood, Vice-President of ASCE and toastmaster; 
ASCE Executive Secretary W. H. Wisely; Thorndike Saville, 
president, EJC; H. DeWitt Smith, president, AIME; W. L. Collins, 
secretary, ASEE; and R. C. Cross, secretary, American Society of 
Refrigerating Engineers. 
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New ASCE Board of Direction Takes Office at New York Meeting 


Incoming Board of Direction is photographed during one of its 
Annual Convention sessions in New York last month. In front row 
(left to right) are Glenn W. Holcomb, Vice-President Zone IV; Louis 
R. Howson, Vice-President, Zone III; ASCE Past-President William 
R. Glidden; President Enoch R. Needles; Past-President Daniel V. 
Terrell; Frank L. Weaver, Vice-President, Zone II; Frank A. 
Marston, Vice-President, Zone I; and William H. Wisely, Execu- 
tive Secretary. Second row shows Carey H. Brown, Director, 
District 3; Lawrence A. Elsener, Director, District 11; Don M. 
Corbett, Director, District 9; Oliver W. Hartwell, Director, Dis- 
trict 4; Samuel B. Morris, Director, District 11; John P. Riley, 


Director, District 1; George S. Richardson, Director, District 6; 
Jewell M. Garrelts, Director, District 1; Louis E. Rydell, Director, 
District 12; and Frederick H. Paulson, Director, District 2. In the 
third row are Robert H. Sherlock, Director, District 7; William S. 
LaLonde, Jr., Director, District 1; Ernest W. Carlton, Director, 
District 14; Mason C. Prichard, Director, District 5; Graham P. 
Willoughby, Director, District 10; R. Robinson Rowe, Director, 
District 11; Clarence L. Eckel, Director, District 16; Raymond F. 
Dawson, Director, District 15; and Thomas C. Shedd, Director, 
District 10. 


Revision of Article 4 of Code of Ethics Proposed 


At its meeting during the Annual Conven- 
tion, the Board of Direction of ASCE adopted 
the recommendation of the Committee on 
Professional Practice to amend Article 4 
of the Code of Ethics (November issue, page 
69). The Article, which concerns “bid- 
ding on a price basis,'’ now reads “It shall 
be considered unprofessional and incon- 
sistent with honorable and dignified bear- 
ing for any member of the American So- 


ciety of Civil Engineers to participate in 
competitive bidding on a price basis to 
secure professional engagement.” 

By established procedure, ratification of 
the Board's action is required by a refer- 
endum of the membership. So that the 
membership may fully understand the pro- 
posed amendment the statement of the 
Committee on Professional Practice is here 
presented. 


Reasons for Amendment of Article 4 


There has been for many years a prohibi- 
tion in the Code of Ethics of the Society 
against competitive bidding on a price 
basis to secure a professional engagement. 
There has not been, however, any clear 
definition of ‘bidding on a price basis” 
with the result that there have been widely 
divergent interpretations, which has made 
enforcement impracticable except in fla- 
grant cases. Some engineers consider 
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that the prohibition applies only to sub- 
mission of sealed bids in response to a 
public advertisement. At the other ex- 
treme, many engineers decline to submit a 
price if they have reason to believe that a 
price is being requested from others. 

The Board of Direction, therefore, re- 
quested the Committee on Professional 
Practice to develop and recommend a 
definition of ‘‘competitive bidding on a 


price basis to secure an engineering en- 
gagement’’ that would clearly delineate 
the line between proper professional 
competition among engineers and compe- 
tition which is not professionally ethical 
and proper. The Committee, after solicit- 
ing and receiving the advice of a large 
number of engineers and after soliciting 
and receiving advice from the members of 
the Board of Direction, has reeommended 
that Article 4 of the Code of Ethics be 
amended to read as follows: 


“It shall be considered unprofessional 
and inconsistent with honorable and 
dignified bearing for any member of the 
American Society of Civil Engineers to 
invite proposals for the performance of 
professional engineering services or to 
state a price for such services in response 
to any such invitation when there are 
reasonable grounds for belief that price 
will be the prime consideration in the 
selection of the engineer.” 


In order to follow the negative form of 
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the Code of Ethics, this provision states 
what is improper. Positively stated, it 
will be considered professional and con- 
sistent with honorable and dignified bear- 
ing for any member of the American 
Society of Civil Engineers to invite pro- 
posals for the performance of professional 
engineering services or to state a price for 
such services in response to any such in- 
vitation when professional qualifications 
will be given prime consideration. 

It follows that both solicitation and 
submission of sealed bids in response to a 
public advertisement would be a clear 
violation of the Code of Ethics. It also 
follows that this prohibition can be avoided 
neither by recourse to informalities such 
as requests by letter to submit proposals 
nor by statements in a proposal to the 
effect that it is assumed that the profes- 
sional qualifications of the engineer will be 
given prime consideration. 

The recommended amendment to 
Article + of the Code of Ethics leaves in 
the realm of that which is proper all the 
procedures necessary for adequate pro- 
tection of the interests of the client and 
the public. Negotiation of a price after 
provisional selection of an engineer based 
on professional qualifications (the proce- 
dure described in ASCE Memorandum, 
M5) is retained as best in the public inter- 
est. Any public official, a member of the 
Society, is left free to request proposals 
for performance of professional engineering 
services, provided only that he shall have 
reasonable grounds for belief that profes- 
sional qualifications, including experience 
on similar work, and current work load, 
rather than price, will be given prime con- 


sideration in the selection of the engineer. 

No definition can be written which will 
clearly delineate the line between pro- 
fessional competition among engineers 
and competition which is not professionally 
ethical and proper. However, the recom- 
mended revision of Article 4 of the Code 
of Ethics does afford a basis for each 
individual member to judge his own con- 
duct. The Society can provide advice 
and guidance and enforce compliance 
where necessary, but it will always be the 
responsibility of the individual engineer 
to act in a manner that brings credit to the 
profession. 

In brief, Article 4 of the Code of Ethics 
has been honored in the breach because of 
lack of agreement as to its intent. The 
proposed revision of Article 4 is believed 
to conform to the interpretation desired 
by most of the members of the Society. 
It is recognized that there will be many 
border-line cases, but any engineer ca- 
pable of performing the required profes- 
sional services should be capable of judg- 
ing whether qualifications or price will be 
the determining factor in the selection of 
the engineer. In any event, the Com- 
mittee on Professional Conduct will be in 
a position to judge whether or not there 
were reasonable grounds for believing that 
price was the prime consideration. 


[Raymond A. Hill heads the Committee 
on Professional Practice, which consists 
also of N. T. Veatch, vice-chairman; 
Lloyd D. Knapp, contact member; Her- 
bert C. Gee, Karl R. Kennison, Shortridge 
Hardesty, A M Rawn, and R. M. 
Whitton. 


California Engineers Hear Senator Malone 


George Malone, A.M. ASCE, U. S. Sena- 
tor from Nevada, addresses Engineering 
Council of Sacramento Valley. He is 
shown with R. Robinson Rowe, new Direc- 
tor of ASCE and chairman of the council. 
Senator Malone, who returned recently 
from a month's visit to Russia, said that 
there are only two world powers—the 
United States and Russia. In his opinion, 
the present approach to armed prepared- 
ness is wrong because it is based on the 
accumulation of obsolete equipment. 
George L. Sullivan, dean emeritus of the 
College of Engineering at Santa Clara 
University, was also a featured speaker. 
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Board Studies Participation 
of ASCE in Public Affairs 


Among the topics to be discussed by the 
ASCE Board of Direction at the Dallas 
Convention is the Society's policy regard. 
ing public pronouncements on local and 
national affairs. There have been jp. 
stances in which a Local Section has made 
recommendations concerning public affairs 
of national or regional scope, when other 
Local Sections or the Board of Direction 
had taken a different stand. To resolve 
such situations, the Board requested the 
Executive Secretary to draft a statement of 
policy, which is presented below for re. 
view and comment by the membership.at. 
large. 


Local Sections are encouraged to partici- 
pate constructively in public affairs of 
interest and concern to civil engineers, 
It is important, however, that such ac- 
tivities be limited to the geographical area 
of the Section unless there is a cooperative 
effort on the part of two or more Local 
Sections. 

Public affairs from the municipal to the 
state level will generally be left to the 
Local Section or Sections interested. A 
regional or District council of Local Sec- 
tions may function in interstate problems 
within its area of jurisdiction. 

All national affairs in the range of 
Society interest, including legislation, will 
be considered at the national level by the 
Board of Direction. Local Sections or 
regional or District councils may propose 
action for consideration by the Board, and 
submit it through appropriate channels 
within the Society. It should be noted 
here that Section 2 of Article LX of the 
Constitution provides that ‘Local Sec- 
tions shall not speak for the Society as a 
whole unless so authorized by the Board of 
Direction.” 

The Executive Secretary is available for 
consultation and guidance when there is 
doubt as to the proper handling of a spe- 
cific situation. Advice and clearance from 
headquarters also are to be obtained when 
reference to Society policy is made in any 
representation to a public agency. 


ASCE MEMBERSHIP AS OF 
NOVEMBBR 9, 1955 


Members . . 9,054 


| Associate 11,616 
| Junior Members . 17,974 
| Affiliates ....... 71 
Honorary Members . 41 
Total . 38,756 
| (November 9, 1954 . 57,789) 


December 1955 * CIVIL ENGINEERING 


A 
sive. 
fessic 
impo 
23rd 
Cour 
held 

Th 
the } 
ginee 
ECP 
paral 
the | 
“The 


A 
4 July 
vari 
Jant 
4 civil 
1 this 
augt 
4 mein 
publ 
their 
Divi 
com] 
recei 
| two- 
| 
| 
& 
| 
LF 
Willi 
ig 
| the uz 


ING 


Journals and Two-Division Registration 


As reported in Crvit ENGINEERING for 
July (p. 74), the Proceedings of the 
Society will be issued as Journals of the 
various Technical Divisions beginning in 
January 1956. Because the technique of 
civil engineering is rapidly developing, 
this same month will also see the in- 
auguration of a system whereby Society 
members can receive, automatically, the 
publications of two Technical Divisions of 
their choice. Only those who register in a 
Division or those who subscribe to the 
complete Proceedings of the Society will 
receive these Journals. The coupon for 
two-Division registration is on page 129. 


Information concerning subscription to 
the complete Proceedings is on page 128. 

This new publication procedure means 
that, as an added service, members will 
receive—not the separate papers with 
which they have become familiar—but a 
paper-bound technical periodical spon- 
sored by the Divisions of their choice. 
Asin the past, however, 100 free individual 
papers can be obtained by use of the 
coupon in Crvit ENGINEERING. Thus 
the new system of publication offers the 
advantages of a more formal publication 
procedure plus the convenience of in- 
dividual papers. 


ECPD Authorizes Survey of Engineering 
Profession at Annual Meeting in Toronto 


A resolution authorizing a comprehen- 
sive survey of the entire engineering pro- 
fession in the next year was one of the 
important decisions coming out of the 
23rd annual meeting of the Engineers 
Council for Professional Development, 
held in Toronto, October 13 and 14. 

Thorndike Saville, M. ASCE, dean of 
the New York University College of En- 
gineering and newly elected president of 
ECPD, said that the survey will be com- 
parable to those recently completed by 
the legal and architectural professions. 
“The continuing shortage of engineering 


manpower renders ECPD’s role increas- 
ingly vital,”’ he added. ‘Our educational 
offerings must encompass the demands of 
new technological fields and must broaden 
the students cultural and _ intellectual 
horizons. Guidance procedures also must 
be strengthened so that the rate of fail- 
ures, especially in the freshman year, can 
be curtailed.” 

Another important step taken at the 
meeting, which attracted engineering 
educators from all over the United States 
and Canada, was the approval in principle 
of additional criteria for accreditation of 


Head table at ECPD annual banquet in the Great Hall at Hart House, University cf Toronto, 
shows (left to right) Mrs. L. F. Grant; Dr. C. T. Bissell, vice-president of the University of 
Toronto; Presiding Officer M. D. Hooven, president of the AIEE and vice-president of ECPD; 
L. F. Grant, retiring president cf ECPD; Mrs. R. R. McLaugblin; ASCE Past-President 
William R. Glidden; and Mrs. Bissell. Seen in the background are some of the seals of all 
the universities in the British Commonwealth that decorate the magnificent hall. 
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engineering curricula. 
These criteria have as 
their objective ‘‘the 
assurance of an ade- 
quate foundation in 
science, humanities, 
engineering science, 
and introduction to 
engineering method 
while providing suffi- 
cient flexibility in 
science requirements 
to accommodate curricula requiring special 
backgrounds ...’’ In substance, they re- 
quire that all curricula contain at least the 
equivalent of one academic year of mathe- 
matics and basic science about equally 
divided, and that all curricula contain at 
least the equivalent of a year of engineer- 
ing sciences. 

Exceptional interest was shown in the 
panel discussion on ethics, which featured 
talks by Prof. T. A. Boyle, of the Univer- 
sity of Michigan; N. A. Christensen, M. 
ASCE, director of the Cornell University 
School of Civil Engineering; N. W. Doug- 
herty, M. ASCE, dean of engineering at 
the University of Tennessee; Dean G. 
Edwards, M. ASCE, consulting engineer 
of Newark, N.J.; C. J. Freund, dean of 
engineering at the University of Detroit; 
G. Ross Lord, professor of mechanical 
engineering at the University of Toronto; 
J. E. L. Roy, chief engineer, Auxiliary 
Services, Quebec Hydroelectric Com- 
mission; and W. Stewart Wilson, assistant 
dean and secretary of the Faculty of 
Engineering and Science at the University 
of Toronto. 

In a leading address S. C. Hollister, M. 
ASCE, dean of engineering at Cornell 
University, discussed education in rela- 
tionship to utilization of engineers. Said 
Dean Hollister, ‘‘There is much evidence 
to show that only a certain proportion of 
our population has the necessary qualifi- 
cations to undertake the engineering pro- 
fession. Many of those qualifications are 
similar to those required for success in 
other lines.’”” He warned that ‘‘we have 
reached a fixed percentage of the popula- 
tion that will enter engineering,’’ despite 
the fact that service needs for the pro- 
fession are increasing at an ever-acceler- 
ating rate. Dean Hollister observed that 
such threats to the profession ‘should 
motivate us to give heed to the need for a 
reevaluation of our professional activi- 
ties.’ He pointed to the increased tempo 
of civilization in the past quarter of a 
century and noted that “the engineer is 
at the core of this development.”’ 

New ECPD officers for the coming year, 
in addition to Dean Saville, are R. G. 
Warner, vice-president; W. H. Wisely, 
M. ASCE, secretary; E. O. Kirkendall, 
assistant secretary; and S. L. Tryler, 
executive secretary. Installation of the 
new officers took place at the conclusion of 
the annual banquet. 


Thorndike Saville 


(Vol. p. 869) 71 


ion 
y the 
allas 
Jard- 
and 
in 
nade | 
Hairs 
other 
ction 
solve 
| the | : 
nt of | 
a 
ip-at- | 
rtici- | 
eers, 
| ac- 
area | 
itive 
/ocal 
the 
the 
lems 
e of 
will 
the | 
or 
pose 
and ; 
inels 
oted 
Sec- 
asa 
rd of 
| 
| 
| 
= 


NOTES FROM | 


THE LOCAL SECTIONS 


(Copy for these columms must be received by the tenth of the month preceding date of publication.) 


The Akron Section’s Memorial Fund— 
established in honor of prominent member 
L. L. Schmucker, who died in 1953— 
has been turned over to the University of 
Akron. Members attending the October 
meeting had their thoughts directed to the 
glories of ancient Roman architecture, as 
they endure in certain South of France 
structures, in an illustrated lecture ably 
presented by R. D. Landon, dean of the 
University of Akron’s College of Engineer- 
ing. 


The Arizona Section’s ‘‘Newsletter’’ 
is featuring guest editorials. Fred Glen- 
dening, Maricopa County engineer, is guest 
author for October with a_ thoughtful 
outline of the county road_ situation. 
Phoenix Member C. H. Whalin is editor of 
the comprehensive monthly, which covers 
a wide range of Section and professional 
interests. 


A sound movie on construction of the 
substructure of the Paseo Bridge over the 
Missouri River at Kansas City provided 
the program for the Central Illinois Sec- 
tion’s October meeting—a joint session 
with the American Railway Engineering 
Association’s Committee 15 on Iron and 
Steel Structures. F. R. Hoover, of -the 
Kansas City Bridge Co., showed the film 
to an audience of 85. 


Many questions on the corrosion of 
metals were answered for the benefit of 
engineers attending the Cincinnati Sec- 
tion’s November meeting. Three films— 
furnished by the Corrosion Engineering 
Section of the International Nickel Co.— 
gave a graphic demonstration of the nature 
of corrosion, anode and cathode processes, 
and the origin and characteristics of cor- 
rosion currents. Prof. Roy MacDuffie, 
of the metallurgical department at the 
University of Cincinnati, conducted ques- 
tion-and-answer periods after each of the 
three presentations. 


Problems involved in obtaining iron ore 
from taconite were discussed at the 
October meeting of the Cleveland Section 
by Fred M. Darner, executive supervisor 
of engineering for the Reserve Mining 
Co. Mr. Darner described the research 
on taconite in process at the University 
of Minnesota’s Metallurgical Laboratory, 
commenting particularly on the problem 
of developing a drill that would penetrate 
the extremely hard ore. The successful 
drill turned out to be a kerosene-liquid 
oxygen torch that produces a flame of 4000 
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deg F. Cost of the whole taconite project, 
which includes a processing plant at Silver 
Bay, Minn., is over $160,000,000. 


AMERICAN 


Lowell O. Stewart, head of the civil engi- 
neering department at Iowa State College 
and long-time secretary-treasurer of the 
Iowa Section, presents official ASCE ban- 
ner to the Iowa State Student Chapter. 
The banner, a gift from the Section, was 
accepted by Chapter President Merwin 
Dougal. 


In the featured address at the Columbia 
Section’s October meeting Louis E. 
Rydell told of his experiences in helping 
the Irish Government solve its River 
Shannon flood problems. Mr. Rydell, 
who is chief of the Planning and Reports 
Branch of the Walla Walla District of the 
Corps of Engineers, went to Ireland last 
summer at the request of the State De- 
partment to work with local engineers and 
officials on the project. He said that 
recommendations for multi-purpose flood 
control, navigation, and power projects 
came out of his trip. A record turnout of 
105 honored Mr. Rydell who was on the 
eve of assuming new duties as ASCE 
Director for District 12. 


The Hawaii Section is already making 
plans for its annual conference, to be held 
on April 24. Russell Smith, Jr., will b 
chairman of the important all-day anair. 
The October meeting took the form of a 
guided tour of the Pearl Harbor Naval 
Base including a visit to a submarine 
docked there. 


John S. Williams, chief engineer of the 
American Gilsonite Co., Salt Lake City, 
was featured speaker at the Intermoun- 
tain Section’s October meeting, with a 
talk on his company’s $12,000,000 ex- 
pansion program. 


A spirited program on the subject of 
“Unions and Engineers”’ held the attention 
of a large turnout for the Kansas City 
Section’s October meeting. Junior Mem- 
bers were in charge of arrangements con- 
sisting of a panel of three speakers. A 
summary of the history and development 
of unions, by Albin H. Schweers, of the 
Kansas City office of Howard, Needles, 
Tammen & Bergendoff, launched the dis- 
cussion. Then Robert E. Vansant, of 
the firm of Black & Veatch, and William 
E. Adams, of the Burns & McDonnell 
Engineering Co., presented the pros and 
cons of unionism for professionals, ex- 
plaining that they were deliberately taking 
opposite sides of the question for the sake 
of effective presentation. Elmer M. Miller 
of Burns & McDonnell, was the moder- 
ator. 


Los Angeles’ outstanding work in slum 
clearance and rehabilitation of blighted 
areas was described at a recent joint 
meeting of the Los Angeles Section and 
the Structural Engineers Association of 
Southern California. Speakers were Gil- 
bert E. Morris, superintendent of building 
for the city, assisted by Harold L. Manley, 
assistant chief of the Building Division, 
Conservation and Rehabilitation. Mr. 
Morris explained the success of ‘‘an educat- 
ing and selling program’’ in rehabilitating 
the city’s 10,000 blighted blocks. He said 
the city has told owners what they can 
do and explained the benefits of improve- 
ments instead of taking them to court. 
Before-and-after slides showed how the 
city’s plan is really working—an annual 
improvement program of up to $200, 
000,000 has been stimulated. 


The Maine Section now has a Vermont 
Branch, made up of members formerly 
assigned to the Northeastern Section who 
petitioned for the change. Its already 
flourishing New Hampshire Branch gave4 
Life Membership Certificate to Percy 
Greenough at its recent annual meeting. 
Guest speaker for the occasion was Comdr. 
John Albers, officer in charge of cot 
structing Texas Towers as offshore radar 
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San Quentin Wye Box Girder 
Bridge over Redwood Highway 
U. S. 101, San Quentin, California 
Designed by Bridge Department, 
California Division of Highways 


A. G. Raisch & Lew Jones Con :; 
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Assure “more mileage” for your bridge appropriation dollars. 
Design for reinforced concrete. No other method of construction 
is so flexible. No other medium permits so infinite a variety of 
imaginative and beautiful designs. 


Structures built with reinforced concrete are rugged, too... 
highly resistant to wind, shock, and quake. They are more 
weather resistant, and require less maintenance. Furthermore, 
materials and labor are readily available from local sources. 


On your next bridge or overpass, design for beauty plus economy 
. .. design for reinforced concrete. 


Compare +e ¢ YOU'LL SAVE WITH REINFORCED CONCRETE 


CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn Street, Chicago 3, Illinois 
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Prominent at the annual convention of the Montana Section—held 
in Billings, Mont., October 28 and 29—are (in usual order) retiring 
Section president O. C. Reedy; Glenn W. Holcomb, Vice-Presi- 
dent, Zone 1V; Louis E. Rydell, Director, District 12; G. J. Hoge 
and L. F. Whearty, vice-presidents; J. Y. Barnes, new president; 
and D. H. Park, secretary. Messrs. Holcomb and Rydell—en route 
home after attending the Annual Convention in New York, where 
they were inducted into office—reported on the Convention. The 
banquet, which celebrated the Section’s tenth anniversary, was 


SOCIETY oF 


attended by 150 including all but one past-president. Charles 
Sumner Heidel, staff engineer for the U.S. Geological Survey at 
Helena and first president, received a ‘Distinguished Professional 
Accomplishment Award,”’ the first ever given by the Section. Fred 
G. Birch, of Great Falls, was awarded a Life Membership Certiti. 
cate. Featured banquet speaker was William J. Jameson, immedi. 
ate past-president of the American Bar Association, whose talk, 
entitled ‘Human Engineering,” dealt with the problem of balanc. 
ing personal civil liberties and national security. 


stations in the Atlantic. Commander 
Albers dealt, particularly, with installa- 
tion of the first of the man-made islands, 
which was recently placed off Cape Cod. 
DeLong jacks attached to temporary legs 
and having a 5,900-ton-lifting capacity 
were used to raise the triangular structure 
into position above the water. The cost 
of the first tower is in the vicinity of 
$10,200,000, while contracts for two 
others are expected to average $8,000,000 
each. 


New Mid-South Section  officers— 
elected at the close of the Section’s annual 
meeting in Memphis in October—are 
L. A. Tvedt, Memphis, president; Fred- 
erick R. Brown, Vicksburg, vice-president; 
J. Irby Seay, Jr., Memphis, director for 
Tennessee and Illinois; Ben T. Collier, 
Jackson, director for Mississippi; and 
Mark G. Garver, Little Rock, director for 
Arkansas-Missouri. Earl C. Meserve of 
Little Rock, starts his fourth term as 
secretary-treasurer. Of special interest 
were talks covering design requirements 
and facilities for the St. Louis-San Fran- 
cisco Railway Company’s new Tennessee 
yards now under construction at Caple- 
ville. P. L. Schmitz, assistant to the 
president of the company, and A. V. 
Dasburg, of the General Railway Signal 
Co., were the speakers. An inspection 
tour of the Tennessee yards concluded the 
three-day meeting, which also included a 
technical session on pipe piling for bridges 
and buildings; a program of student 
papers; and an “early bird party,” lunch- 
eon and dinner. 


Over 100 members of the Nashville 
Section and Vanderbilt University Student 
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Chapter turned out in October for what 
proved to be one of the best meetings of 
the year—a guided tour through the 
Marquette Cement-Company’s test labora- 
tories and plant. The entire operation 
was observed in sequence, from secondary 
crushing of the limestone as it comes into 
the plant to sacking and loading the 
finished product. The cement company 
was luncheon host to the joint group. 


The United States is geared to a long- 
range program directed toward the 
gradual replacement of existing fuels with 
atomic fuels, Louis H. Roddis, Jr., deputy 
director of reactor development for the 
Atomic Energy Commission, told members 
of the National Capital Section. In the 
featured talk at the November meeting, 
Mr. Roddis described in detail five con- 
cepts of power production under study by 
the AEC and the arrangements that have 
been made with private interests to build 
full-scale plants to determine costs and 
other essential factors. Mr. Roddis em- 
phasized that the AEC itself is not in the 
business of building reactors for power 
production—it is a research and develop- 
ment agency working with private busi- 
ness. 


The New Mexico Section is exploring 
the possibility of organizing a statewide 
council of engineering societies. With 
this idea in mind, it recently sponsored a 
dinner meeting of representatives of the 
societies in the state, with E. Paul Lange, 
executive secretary of EJC, the guest 
speaker. Section officers for 1956 are 
Arthur A. Mosher, president; Ray J. Foss 
and Reuben E. Cole, vice-presidents; 


and Rufus H. Carter, Jr., secretary- 
treasurer. 


Recent developments in sanitary engi- 
neering, including new methods of allo- 
cating sewage-disposal costs and a new 
method of treating packing-plant wastes, 
were highlighted at the Northwestern 
Section’s October meeting. The experts 
were George Schroepfer and George 
Rohlich, professors of sanitary engineering 
at the University of Minnesota and the 
University of Wisconsin. 


Oregon State Highway Engineer R. H. 
Baldock was featured speaker at the 
Oregon Section’s October meeting. His 
subject was the Highway Department’s 
projected twenty-year program of freeway 
and expressway development in the Port- 
land metropolitan area. 


A study of Philadelphia’s public works 
program launched the Philadelphia Sec- 
tion’s new season at a joint meeting with 
the local chapter of the American Public 
Works Association on October 11. In 
the leading talk Vernon D. Northrup, 
managing director of the city, balanced the 
municipality’s needs against its resources. 
In his opinion, future needs cannot be met 
on the basis of the projected six-year 
budget of $571,000,000. As one example 
of its inadequacy, he said that a billion- 
dollar program would be required to 
modernize the city’s transportation system 
alone. The Junior Forum is off to a good 
start, too, and has already met three times. 
At its October meeting a panel, under the 
chairmanship of Sol Kirschen, discussed 
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Architect: Ellerbe and Co.; General Contractor: Wm. Baumeister Construction Co.; Fabricator: 
St. Paul Structural Steel Co.; Erector: N. H. Sandberg Erection Co.—all of St. Paul. 


THEY USED BOLTED JOINTS 


FOR NEW BUILDING IN ST. PAUL 


This block-long structure, completed recently at Victory 
Square in the Loop, St. Paul, is the head office building of 
Minnesota Mutual Life Insurance Company. The 8-story 
Kasota stone building has a steel framework of 1,122 rons. 
The structural members are joined by approximately 22,000 
Bethlehem High-Strength Bolts. 

Bethlehem High-Strength Bolts are ideal for joining 
structural members because of the saving they make pos- 
sible in erection time. They are quickly installed by means 
of a calibrated pneumatic impact wrench, which applies suf- 
ficient torque to provide permanently tight joints. Besides, 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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the wrench is far less noisy than a riveting gun, making . 
high-strength bolting particularly desirable for construction 
near hospitals and schools, and in other areas where noise 
is especially objectionable. 

Bethlehem High-Strength Bolts are made of carbon steel, 
are heat-treated by quenching and tempering, and meet the 
requirements of ASTM Specification A-325. 

Why not let one of our engineers explain in detail the 
advantages of using Bethlehem High-Strength Bolts? A call 
to the nearest Bethlehem sales office will bring him to your 
desk promptly. Or write direct to us at Bethlehem, Pa. 
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angles. 
New Trenton Branch officers are Max O. 


competitive bidding from all 


Laird, president; Carl H. Gaum, vice- 
president; and H. W. Acken, secretary- 
treasurer. 


Providence Section members, out in 
good number for the October meeting, 
heard a symposium on foundation design 
and construction for the Providence River 
Bridge. State, engineering consultants, 
and builders were represented on the 
panel of speakers consisting of Daniel O. 
Cargill, chief bridge engineer of the Rhode 
Island Department of Public Works; 
Francis C. Pierce, senior foundations 
engineer for Charles A. Maguire & Associ- 
ates; and Charles L. Guild, president and 
treasurer of the C. L. Guild Construction 
Co. 


In the current ‘“Engineerogram,”’ 
mouthpiece of the Sacramento Section, 
Art Gooch makes a plea for more active 
participation in the Section’s fine Junior 
Forum programs. Says Mr. Gooch, 
“Much has been written. . .concerning the 
young engineer’s position in his profession, 
his viewpoints, and what he thinks should 
be done. All too often, though, the 
position of the individual is, why doesn’t 
someone else do something about it? 
The trouble is that an organization is only 
as strong as its membership, its active 
membership...” 


The pros and cons of prestressed con- 
crete design and construction, as com- 
pared with other types of construction, 
were discussed in the leading talk at the 
San Diego Section’s October meeting. 
The featured speaker—R. C. Dorland, 
chief engineer of the Southwest Structural 
Concrete Corp.—used slides to illustrate 
the design of a simple beam in prestressed 
concrete, and showed how positive end 
anchors could be used to vary the magni- 
tude of the prestressing force in the beam. 


A lively program on the professional 
status of the engineer and how it can be 
improved initiated the Syracuse Section’s 
first meeting of the season. Earl O’Brien, 
Don Stearns, C. W. O’Connell, and 
Bernard Dawson were among the com- 
mentators. It was the consensus of the 
group that the informal discussion was 
of such interest it should be continued at 
future meetings, perhaps in cooperation 
with other engineering groups. 


The Texas Section’s far-flung Branches 
are electing their 1956 officers. For the 
Austin Branch the new slate is: Seth D. 
Breeding, president; William R. Welty, 
vice-president; and W. D. Ramey, 
secretary-treasurer. For the Brazos 
County Branch: Wendell H. Nedderman, 
president; T. W. Porter, Jr., vice-presi- 
dent; and Edmund P. Segner, Jr., secre- 
tary-treasurer. For the Corpus Christi 
Branch: J. B. Childer, president; W. W. 
McClendon, vice-president; and Homer 
C. Innis, secretary-treasurer. For the 
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Dallas Branch: J. G. Rollins, president; 
D. B. Granger, vice-president; and James 
R. Padgitt, secretary-treasurer. For the 
El Paso Branch: Lee R. Jones, president; 
W. H. McDill, vice-president; and John 
A. Ferguson, secretary-treasurer. For 
the Forth Worth Branch: A. Blan Bell, 
president; Ralph Hardy, vice-president; 
and Charles Moore, secretary-treasurer. 
For the High Plains Branch: W. R. Hogge 
president; M. R. Smith, Jr., vice-presi- 
dent; and T. E. Pollard, secretary- 
treasurer. For the Houston Branch: 
Leo A. Loggins, president; R. M. Collie, 
vice-president; and John A. Focht, Jr., 
secretary-treasurer. For the Paris 
Branch: C. C. Cagle, president. For the 
San Antonio Branch: Charles Praeger, 
president; John D. Stockton, vice- 
president; and William Gerhardt, secre- 
tary-treasurer. For the San Jacinto 
Branch: W. A. McElhannon, president; 
W. D. Broyles, vice-president; and A. M. 


secretary-treasurer. For 


Braswell, Jr., 
the Southeast Branch: W. P. McGee, 
president; A. J. Stocker, vice-president; 
and Jack D. Morris, secretary-treasurer. 
and for the West Texas Branch: M. T. 


Rowland, president; Jack B. Collins, 
vice-president and K. R. Short, secretary- 
treasurer. 


Recent Toledo Section programs have 
included an inspection tour of a fourteen. 
mile stretch of the Ohio Turnpike, prior to 
official opening of the whole trans-state 
facility; a talk on recent building code 
revisions, by Raymond C. Reese, local 
consultant; a talk by Dean Harrison, of 
the University of Toledo, on developments 
in navigational devices and aids; and an 
illustrated talk on construction of the 
Mackinac Bridge by A. L. Bentley, Jr, 
The Section will be host to the next meet- 
ing of the District 9 Council at the Hill. 
crest Hotel in Toledo sometime in April. 


Coming Events 


Central Illinois—Regular meeting at the 
University Women’s Club in Urbana on 
December 20. 


Maine—Annual Highway Conference 
at the University of Maine, Orono, 
December 16 and 17. The New Hamp- 
shire Branch is sponsoring a Highway 
Conference at the University of New 
Hampshire, Durham, December 17. 


Metropolitan—Meeting in the audi- 
torium of the Engineering Societies Build- 
ing, New York, N. Y., December 14, 


Scheduled ASCE Conventions 


DALLAS CONVENTION 
Dallas, Tex. 
Hotel Baker 
February 13-17, 1956 


KNOXVILLE CONVENTION 


Knoxville, Tenn. 
University of Tennessee 
June 4-8, 1956 


PITTSBURGH CONVENTION 
Pittsburgh, Pa. 
William Penn Hotel 
October 15-19, 1956 


| 


7:00 p.m. Meeting of the Junior Branch 
in Room 6502, Engineering Societies 
Building, January 4, 7:00 p.m. 


National Capital—Annual Christmas 
Party at the Cosmos Club, Wednesday 
evening, December 28. 


Philadelphia—Joint meeting with local 
groups of ASME and AIEE at the Ben- 
jamin Franklin Hotel, December 12, 
7:30 p.m. (dinner at the Engineers Club 
at 6:30). Regular meeting at the Engi- 
neers Club, January 10, 7:30 p.m. 


Sacramento—Weekly luncheon meet- 
ings at the Elks Temple every Tuesday at 
12 noon. Meeting of the Central Valley 
Branch on December 21. 


South Carolina—Annual winter meeting 
—a joint session with the South Carolina 
Society of Engineers—at the Columbia 
Hotel, Columbia, January 13. Registra- 
tion will start at 10:00 a.m., and the 
program will include morning and after- 
noon technical sessions, business meeting, 
luncheon, social hour, banquet, and 
entertainment. 


Texas—Meetings of the Dallas Branch 
at the Hotel Adolphus the first Monday 
of each month at 12:15 p.m.; meetings of 
the Fort Worth Branch at the Hilton 
Hotel the second Monday of each month 
at 12:15 p.m.; meetings of the Houston 
Branch the third Tuesday of each month; 
meetings of the San Antonio Branch the 
second Monday evening of each month; 
and meetings of the Southeast Branch 
the last Saturday of each month. 
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LO 4 Reinforced Concrete Pipe 
for Culverts and Sewers 
Greater Capacity ... Faster, Easier Installation ...Less Cost! 


Elliptical LO-HED Pipe carries a greater flow than its 
round equivalent—in a minimum depth of cut with in- 
creased depth of cover. LO-HED Pipe is easier to lay, to 


mum hydraulic capacity, with a minimum build-up of 
debris in the invert, even under low-flow conditions. Fur- 


nished in pre-tested strengths to answer any low headroom 
problem, including culverts under highways and railroads. 
Write today for specifications on time and money-saving 
LO-HED Reinforced Concrete Pipe. 


grade and line. Smooth walls and tight joints insure maxi- 


A full range of sizes in LO-HED Pipe 
is available for nearly all culvert and 
drainage installations. 


New brochure available containing 
hydraulic characteristics and dis- 
charge diagrams for all sizes. Write 
today for your free copy. 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES 


AMERICAN-MARIETTA BUILDING, 101 EAST ONTARIO STREET, CHICAGO II, ILLINOIS PHONE: WHITEHALL 4-5600 ‘ 


DIVISIONS AND SUBSIDIARIES 


B. C. Concrete Company, Ltd. 
Concrete Conduit Company 
Concrete Products Co. of America 
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Lamar Pipe and Tile Company 
Lewistown Pipe Company 
Universal Concrete Pipe Co. 
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JOSEPH H. EHLERS, M. ASCE 


Much unfinished business faces Congress when it recon- 
venes on January 3, 1956. 

Two measures that have made progress toward passage 
would, if finally enacted, ultimately benefit professional 
engineers to the extent of some millions of dollars. 


Individual Retirement Bill 


H. R. 10 provides for an individual retirement plan for 
self-employed professional men. Up to 10 percent of 
yearly earnings would be tax-exempt if invested as pro- 
vided in the bill to create an individual retirement fund. 
ASCE has cooperated with the American Bar Association, 
the American Medical Association, and other leading pro- 
fessional groups in supporting the proposal. The measure 
met with a cold reception in the 83rd Congress when Engi- 
neers Joint Council, with the authorized support of ASCE, 
first testified (1953) in its support. At that time the 
Treasury Department condemned it in no uncertain terms. 
It has, however, long been recognized that laws which 
permitted corporations to pay pensions to employed 
executives under favorable tax treatment, but denied inde- 
pendent practitioners the same treatment, were discrimi- 
natory. This year in the 84th Congress, testimony of the 
engineering and other professional societies was very 
cordially received by the Committee. In addition, the 
Secretary of the Treasury conceded the basic justice of the 
measure, voicing the practical objection that the tax loss 
of an estimated billion dollars a year was too great. 


The Ways and Means Committee of the House of Repre- 
sentatives gave its approval to the bill, which means that 
it probably will be incorporated in a package tax measure 
to come before the House in the coming session. In an 
election year, tax-reduction measures are popular, subject 
only to the desire for balancing the budget. 


Federal Salaries 


Government salaries have been an important concern of 
the Society. H. R. 7619, which passed the House of 
Representatives late in the last session, would radically 
alter the compensation of top government officials. It 
would raise salaries of some agency chiefs and other key 
officials to $20,000 and over. Salaries of fifty-six others 
would be raised to $19,000 and those of another group to 
$17,500. This would seem to be the first step in a series 
needed to bring adequate compensation to our members 
in government employ. 


ASCE supported the recently passed classified-pay bill, 
which provided some pay increases. With a statutory 
limit of $14,800 on the top grade, it has been impossible 
to compensate properly in the upper grades. Obviously 
if a $50,000 a year executive accepts a government job at 
$15,000, it is impossible to pay men worth $15,000 a year 


Field Representative ASCE 


a proper salary. If salaries of the bosses can be raised, 
the way should be open for a revision of the whole classified 
pay scale, especially in the upper grades. This would 
provide incentive for high-caliber graduates to enter 
government service by offering rewards for accomplish- 
ments and long service. The several steps may take some 
years to complete, but this bill offers the first ray of hope 
to those in government to receive compensation somewhat 
comparable to the market value of their services. 


Several studies of the government’s need for engineers 
and the extent to which they fail to enter or remain in 
federal employ by reason of the compensation paid in 
corresponding private work will be considered in the study 
of Bill S. 688 now before the Senate. 


S. 890—to extend and strengthen the Water Pollution 
Control Act—-which has passed the Senate, will be the sub- 
ject of further hearings in the House. Local sanitary 
officials recommend certain language changes in the sec- 
tions relating to grants-in-aid and enforcement procedures. 
Indications are that legislation will be enacted. The Com- 
mission on Intergovernmental Relations in its final report 
recommended that the states should improve pollution 
control laws; that the federal government should provide 
technical and financial assistance; and that the desir- 
ability of financial assistance for construction of facilities 
should be studied. 


Hoover Commission 


Most recommendations relate to dollar savings in gov- 
ernment operations. In the matter of research and 
development, economies are not suggested. White 
House conclusions on the Hoover Commission recom- 
mendations may come soon, following study of the reports 
by an Advisory Committee headed by Nelson Rockefeller 
and review by Meyer Kestnbaum, Special Assistant to 
the President. 


Bills covering many separate recommendations have 
already been referred to nine Senate and eleven House 
Committees. No bills relating to the Commission's rec- 
ommendations on the controversial subject of water re- 
sources, or on Overseas Economic Operations have as yet 
been introduced. 


The Citizens Committee for the Hoover Report, 441 
Lexington Avenue, New York 17, N. Y., has prepared 
digests of the nineteen commission reports which are 
available at 10 cents each or $1.50 for a bound volume of 
digests of all the reports. 


Washington, D. C. 
November 17, 1955 
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All costs considered - - belt conveyors 


by LINK-BELT are your most effective means to 


GREATER 


For large or small systems -- 


you get unrestricted selection 


of components and unmatched 


engineering background 


ONTINUOUS operation, large capacity, flexibility, 
C ease and infrequency of maintenance — belt 
conveyors offer many advantages unmatched by any 
other kind of bulk material transportation. And 
when they’re supplied by Link-Belt, you enjoy ad- 
ditional benefits through unbiased choice of com- 
ponents and vast engineering experience. 


Link-Belt equipment includes a complete line of 
idlers, trippers, drives, terminal machinery and other 
items. We can recommend the most practical com- 
bination for your particular job, with all elements 
having correct-rated capacities. 


As for experience, Link-Belt is qualified by scores 
of installations in every industry. In fact, Link-Belt 
has been a pioneer in the development of belt con- 
veyors for long or short hauls, indoor or outdoor 
service. As a result, our recommendations are based 
on methods proved successful in applications similar 
to yours. 


Your Link-Belt office will gladly fill in details on 
how belt conveyors can lower your handling cost 
per ton-mile. Call today. 


Efficient, economical handling of bulk materials is provided 
by this 260-ft. Link-Belt conveyor with 24-in. wide belt. These 
conveyors can travel up or down grades as steep as 32%. 


‘BELT 


BELT CONVEYOR EQUIPMENT 


oF 


» 
4 + 


er COMPANY: Executive Offices, 307 N. sions ag agg Bearings, drives, supports and enclosures as required in this 

Serve Industry There Are Link-Belt Plants and Sales ces in ink- Slahili 

13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representa- elements from one source saves delays and complications. 
tives Throughout the World. 13,956 
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NEWS BRIEFS... 


New construction expenditures may 
reach a_ record-breaking total of $44 
billion in 1956, 5 percent above the $42 
billion peak indicated for 1955, according 
to joint estimates of the Commerce and 
Labor Departments. Substantial gains 
are anticipated in private nonresidential 
and public construction. New housing, 
although slightly below this year’s volume, 
is expected to continue at a high level. 

These 1956 estimates are based on the 
assumption of a moderate increase in 
overall economic activity. They reflect, 
also, the tremendous volume of construc- 
tion now in progress, much of which will 
be carried over into the new year. Con- 
struction costs are expected to continue 
to rise moderately. Increased plant ca- 
pacity and rising productivity will prevent 
all but minor or spot material shortages. 
It is assumed that investment funds will 
be adequate to underwrite the estimated 
level of both private and public construc- 
tion. 

Private construction outlays in 1956 
are set slightly above the 1955 total of 
$30 billion. Public construction, which 
in recent years has increased steadily but 
more slowly than private work, is ex- 
pected to rise 10 percent in 1956—to more 
than $13 billion. 

Private nonfarm housing starts in 1956 
are estimated at about 1,200,000 units— 
100,000 fewer than in 1955 and 200,000 
less than at the 1950 peak. The expected 


Construction Next Year Should Top 1955 Record 


1956 decline in housing starts had its 
origin in the latter part of 1955 when funds 
became relatively scarce for long-term, 
low down-payment mortgages at low 
interest rates, thus affecting the financing 
of homes to be started early next year. 

Most of the increase in private con- 
struction between 1955 and 1956 is 
anticipated from the rise in expenditures 
for new nonresidential buildings to $8.7 
billion—with industrial building showing 
the largest relative gain. Some of the 
construction will be in the nature of 
plant modernization to cut costs and keep 
pace with technological change. 

Probable 1956 expenditures of $21/; 
billion for stores and other service es- 
tablishments—many in new _ suburban 
developments and along expanding high- 
way networks—are 17 percent above the 
1955 total and 80 percent above that for 
1954. A record $850 million is in prospect 
for religious buildings in 1956. New con- 
struction expenditures of privately owned 
public utilities in the coming year are 
expected to remain near the 1955 level of 
$4!/. billion, with substantial increases in 
the construction programs of railroads 
and telephone and telegraph companies 
offset by decreased activity on the part 
of electrical and gas companies. 

The outlook for most types of public 
construction in 1956 is for a rise of about 
10 percent over 1955 expenditures with 
gains in all major categories. During the 


postwar period state and local govern. 
ments have been faced with a growing 
backlog of construction needs despite 
increasing outlays for new projects, 
Requirements are especially pressing for 
highways, schools, and sewer and water 
facilities. It is estimated that these three 
types of facilities will account for fully 
three-fourths of the rise in public con- 
struction expenditures in 1956, and each 
will reach a new record level. Power and 
other facilities in connection with the St. 
Lawrence Seaway account for a_ large 
share of the increase in state and locally 
owned miscellaneous public service proj- 
ects between 1955 and 1956. Expendi- 
tures for public housing and conservation 
and development work are expected to 
increase in 1956 for the first time in 
several years. 


Work Starts on Ohio 
River Locks Project 


Construction of a new 1,200-ft-long and 
110-ft-wide Ohio River lock has been 
started by the Savin Construction Corp., 
of East Hartford, Conn., under a $16,312,- 
765, low-bid contract. The present lock is 
part of the Army Corps of Engineers New 
Cumberland Locks and Dam Project, 
which will eliminate Ohio River Locks 7, 8, 
and 9 and provide a pool 23 miles long. 


parallel to grain. 


World’s Largest Universal Testing 


Machine at Lehigh University 


Dominant feature of Lehigh University’s new Fritz Engineering 
Laboratory, dedicated in October (November issue, page 112), is 
this universal testing machine, largest in the world. Designed and 
built by the Baldwin-Lima-Hamilton Corp., Philadelphia, the ma- 
chine is capable of applying both tensile and compressive loads 
up to 5,000,000 lb. Six load ranges, from 20,000 lb up, are avail- 
able. Machine has a total height of 76 ft (60 ft above and 16 ft be- 
low test flocr level), and weighs approximately 925,000 lb. Here it 
is shown testing to destruction (at 4,840,000 lb) a 30 by 30-in. by 10- 
ft section of a glued laminated structural member in compression 
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NCSBEE Elects New Officers 
At 34th Annual Meeting 


New officers of the National Council of 
State Boards of Engineering Examiners, 
elected at the organization’s recent 34th 
annual meeting, are Bruce Williams, Jop- 
lin, Mo., president; Edward R. Stapley, 
M. ASCE, Stillwater, Okla., president- 
elect; L. E. McCartt, Covington, Ky., 
director for the Central Zone; and W. H. 
Larkin, New York, N.Y., director for the 
Northeast Zone. T. Keith Legaré, of 
Columbia, S.C., continues as executive 
secretary. 

The meeting, which was held in Wash- 
ington, D.C., October 20-22, was the best 
attended in the history of the Council, with 
225 delegates from 46 states, the District 
of Columbia, Alaska, and Canada. ASCE 
was represented by Joseph H. Ehlers, its 
Field Representative. 

In the featured address at the annual 
banquet Maj. Gen. Charles G. Holle, M. 
ASCE, Deputy Chief of Engineers for Con- 
struction, hailed the Board as ‘‘one of the 
strongest stabilizing influences in the 
profession today.’’ Without it, he said, 
“the problem of professional standards 
might well have become a runaway problem 
long ago.’’ General Holle grouped the 
principal functions of engineers under two 
headings—‘‘the economic function and the 
function of national defense.’’ As to the 
economic function, he said that while ‘‘the 
engineer is not the sole, nor necessarily the 
highest, contributor to human betterment 
in modern society, by his dominant part in 
providing its economic base, he largely 
supports all other contributors.’’ The en- 
gineer’s role in defense, he sees as being 
able to resist today’s aggression consisting 
“basically of the most advanced _tech- 
nology applied to the purposes of conquest 
and subjugation . . . with at least equally 
advanced technology .. 


Government and Industry 
Discuss National Standards 


Thomas B. Pike, Assistant Secretary of 
Defense, Supply and Logistics, pleaded 
with American industry to develop a com- 
prehensive set of national standards. 
This can only be done, he said, by close 
cooperation of government and industry 
in standards work. 

In the keynote address at the Sixth 
National Conference on Standards—spon- 
sored by the American Standards As- 
sociation in Washington, D.C., October 
24-26—Secretary Pike pointed out that 
increased standardization in producing 
weapons and their military hardware 
would save taxpayers ‘mountains of 
money” and added that more industrial 
standardization is a vital need. Without 
it, he said, the national safety will be 
jeopardized. He also warned that the 
United States is rapidly becoming a “have 
not nation” in a number of raw materials, 
which ‘‘we cannot go on wasting for want 
of national standards.” 

Development of common _ industrial 
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and military standards among Britain, 
Canada, and the United States ‘as a 
means of survival of our people’”’ was asked 
by James G. Morrow, of the Steel Com- 
pany of Canada, Ltd., at the Award 
Dinner. Mr. Morrow received the Stand- 
ards Medal of the ASA. In the same 
ceremonies Harold S. Osborne, recently 
retired chief engineer of the American 
Telephone and Telegraph Co., was 
awarded the Howard Coonley Medal for 
“great service in advancing the national 
economy through voluntary standards.” 

Lewis Ortega, of the Division of Eco- 
nomic Research, Organization of American 
States, told the conference that the im- 
plementation of a standards program of 
the 21 American republics would have 
tremendous significance for the more 


than 300,000,000 people of these coun- 
tries. ‘Trade figures show that Latin 
America depends to a large extent on 
United States goods and services, and 
absorbs a large proportion of United 
States exports. In 1954 Latin American 
purchases from the United States 
amounted to$3,37 1,000,000, which is equiv- 
alent to one-fourth of the total United 
States exports,” he said. 

The 1,500th American standard has 
just been approved, it was announced by 
George F. Hussey, Jr., Vice-Admiral, 
USN (retired) and managing director of 
the ASA. This is double the number of 
American Standards in use in 1948, he 
disclosed. More than 800 representatives 
of government, industry, and the military 
attended the three-day conference. 


Highway Engineers Meet in Rome 


The ‘‘All roads lead to Rome”’ theme was 
much in evidence in the seventy-odd 
papers presented at the second world meet- 
ing of the International Road Federation, 
held in the Eternal City, October 1-9. 
The papers, which had been preprinted, 
were only reviewed during the meeting, 
giving time for maximum discussion of the 
three major sections of the program—So- 
cial and Economic Aspects of World Road 
Construction, Financing, and Technical 
Training. 

Meeting highlights included a dinner, 
with Representative George Fallon, chair- 
man of the Congressional Subcommittee on 
Roads, delivering the keynote address. 
Mr. Fallon reiterated the urgent need for 
a two-party drive to put the President's 
multi-billion-dollar highway program 
through the next session of Congress. He 
asked other nations to keep step with this 
plan. 

The Australian delegate suggested that 
by anticipating a network plan ten to 
twenty years in advance, planners could 


Gathered in Rome 
for second meeting 
of International 
Road Federation are 
1,000 engineers 
from 46 countries. 


save much in real estate cost by buying 
rights of way before land values rose. He 
also offered a resolution not to divert road 
revenue to any other outlet. Southern 
Rhodesia suggested looking for new 
sources of revenue and urged a land tax on 
the property whose value is increased by 
new roads. Almost unanimously the toll 
road was deplored for world areas on the 
ground that road financing should come 
neither from tolls nor loans but “from 
taxes alone.”’ 

ASCE members taking part in the meet- 
ing were F. L. Brown, Brown & Blauvelt, 
New York; B. Chandler, Oregon State 
Highway Commission; C.D. Curtiss, 
U.S. Commissioner of Public Roads; 
George Kelcey and E. L. Worthington, 
Edwards, Kelcey & Beck; C. Nolan, U.S. 
Department of State; F. E. Twiss, director 
of engineering, I.R.F.; and T. W. Van- 
Zelst and M. D. Morris, of Soiltest, Inc. 

[Mr. Morris represented ASCE at the 
meeting and provided the report from 
which this write-up was prepared.] 
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A high level combined rail and highway 
bridge now being erected at Home Hill in 
North Queensland, Australia, consists of 
structural steel spans aggregating 3,620 ft 
of bridging and containing approximately 
7,000 tons of fabricated steel. The cross- 
ing of the half-mile-wide river channel, 
which carries a maximum flood discharge 
in excess of 1,000,000 cfs, is effected by ten 
250-ft Pratt-truss spans. Except in a few 
minor instances, field connections through- 
out are being made with high tensile bolts 
in place of the customary hot-driven rivets. 

Procedure at the bridge site, where bolt- 
ing-up commenced in August 1954, follows 


very closely methods in use on larger 
American jobs. Bolts are torqued with the 
aid of Models I-R 514, 518, and 534 impact 
wrenches, torque-control being secured by 
running the wrench “‘to stall’’ on a pre- 
determined air pressure. Average time 
for screwing up is 15 to 20 sec per bolt. In 
general, wrenches are calibrated daily to 
establish and confirm the pressure-tor- 
que relationship for each wrench. The 
torque-tension relationship for the bolts as 
supplied was determined and proved to 
follow closely that reported in Ameri- 
can research programs; application of a 
torque wrench toa small proportion of the 


Australian Bridge Features. Use of High-Tensile Bolts 


for Field Connections 


View of superstructure erection shows four 
of the ten 250-ft spans in position. All but 
first are being erected as full cantilevers 
from pier to pier. 


bolts selected at random is considered to 
provide a sufficient check. Maintenance 
on impact wrenches has been heavy and 
service life of sockets unexpectedly short, 
Investigations to correct these difficulties 
are proceeding. Approximately 300,000 
bolts were required to complete the job. 

The decision to use high-strength bolted 
connections was made in 1949, after read- 
ing early published results of the research 
program under way in the United States, 
Information has been supplied by the In- 
dustrial Fasteners Institute; Purdue Uni- 
versity; the American Institute of Steel 
Construction; the Bethlehem Pacific 
Coast Steel Corp.; and Ingersoll-Rand 
(Australia) Pty. Ltd. 

Bolt specifications were modeled closely 
upon “Specifications for Assembly of 
Structural Joints Using High Tensile 
Bolts,’’ approved in January 1951 by the 
Research Council on Riveted and Bolted 
Structural Joints of the Engineering 
Foundation. The bolts are obtained from 
local sources. 

[This write-up was prepared from notes 
on the project submitted by J. A. Holt, 
Coordinator General of Public Works, 
Brisbane, Australia. ] 


In left-hand photo high-strength bolts are being placed in a 
cross-girder end connection. Impact and torque wrenches are 
seen in screwing-up process (bottom view). 
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October Construction Activity at Peak for Month 


Although spending for new construction 
declined seasonally in October to $3.9 bil- 
lion, it was 11 percent above the previous 
peak for the month set last year, accord- 
ing to preliminary joint estimates of the 
U.S. Departments of Commerce and Labor. 

On a seasonally adjusted basis, con- 
struction activity this October has been at 
rates which indicate that 1955 expenditures 
for new construction will total approxi- 
mately $42 billion—topping last year’s 
record $37.6 billion by more than 10 per- 
cent. Actual expenditures for the first 
ten months of 1955 were 13 percent higher 
than in 1954. 

Reduced residential building was the 
largest single factor in the 3 percent decline 
in private construction expenditures over 
the month. Curtailed outlays by home- 
builders in October resulted primarily from 
the September drop in housing starts. On 
the other hand, private commercial and 
industrial building continued to expand, 
breaking all previous monthly records. 

The 5 percent decline from September to 
October in public construction expendi- 
tures was on state and local government 
projects. Highway construction declined 
seasonally from its all-time peak in Sep- 
tember, and public school building tapered 
off after setting new records in August and 
September. Federal construction activity 
continued at about the same rate as in the 
previous two months, which was well be- 
low last year’s levels except for military 
projects. Continuing expansion of Air 
Force facilities pushed outlays for mili- 
tary construction in October to as high as 
they were at their 1952 postwar peak. 
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Despite seasonal decline in new building, 
construction expenditures in October (at 
$3.9 billion) were 11 percent above previ- 
ous peak for the month set last year. 


Tunnel Section for Hampton 


Roads Crossing Is Launched 


One of the 23 huge double-shell steel casings that will make up 
the tunnel part of the 3.5-mile bridge-tunnel project now under 
construction across Hampton Roads is being launched in the 
Delaware River for towing to a “shape-up” station at Lamberts 
Point, Norfolk, a few miles from the tunnel site. 
watertight sections are being built by the Baldwin-Lima-Hamilton 
Corp. for Merritt-Chapman & Scott, the general contractor. 
Major jobs on the multi-phase project include fitting out and 
placing the 23 tube sections; sinking them into a prepared trench 
and covering; and building two artificial islands and two low- 
level connecting bridges. The 6,860-ft underwater part of the 
Project is the eleventh trench-type tunnel to be built in the United 
States. The $19,050,461 crossing is the major feature of a 23- 
mile Tidewater area project, described by the Virginia State 
Highway Department as the largest in its history. Parsons, 
Brinckerhoff, Hall and Macdonald are the engineers. 
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The 300-ft-long 


Sewage Reclamation 
Studied at Caltech 


Next to smog, water shortages present 
the most serious challenge to the ultimate 
growth of Southern California. This 
warning was sounded by J. E. McKee, M. 
ASCE, associate professor of sanitary 
engineering at California Institute of 
Technology. Reporting on a year’s re- 
search in sewage reclamation in the October 
issue of the Caltech alumni magazine, Dr. 
McKee said that, in twenty or thirty years, 
the area’s water requirements will be more 
than twice the available supply from pres- 
ent sources. 

Since the development of an economic 
method for the disinfection of waste water 
seems the best hope of getting additional 
supplies, Caltech engineers are concen- 
trating on the problem of sewage reclama- 
tion. ‘The public is naturally reluctant 
to use reclaimed sewage,’’ Dr. McKee 
stated, ‘‘and a long period of education 
will be necessary to establish its merits. 
Actually, sewage is over 99.90 percent 
pure, and is still fresh water containing 
less than 1,000 ppm by weight of solids, 
in contrast to sea water which has about 
35,000 ppm.” 

All sewage must be treated somewhat 
before it can be discharged into the land 
or sea, Dr. McKee said. It is estimated 
that an additional $20-35 per acre-ft 
would be the cost of reclamation. This, 
compared with a cost of $125 to $150 per 
acre-ft for the separation of fresh water 
from sea water, indicates the need of find- 
ing “cheaper, safer, and more efficient 
ways to reclaim and reutilize sewage and 
other wastes.” 
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The Hudson River crossing of the 
Tennessee Gas Transmission Co., from 
Piermont to Dobbs Ferry, N.Y., is pro- 
viding the first commercial test of the 
Survey Depth Recorder, a new light- 
weight, single-transducer echo sounder 
manufactured by the Edo Corp., College 
Point, N.Y. 

Installed in the wheelhouse of the 
Mary King, a 38-ft workboat owned by 
the Shultz Dredging Corp. of Hoboken, 
N.J., the Edo Depth Recorder is making 
possible a continuous, minutely accurate 
record of trench-digging progress through 
the Hudson’s mucky bottom. 

In contrast to old-style electronic depth 
sounders, which were extremely bulky, 
took up a great deal of space, and required 
the cutting of holes in the hull for the 
installation of multiple large transducers, 
the new Edo equipment (including its 
single 15-lb transducer), weighs a total of 
75 lb, measures XK 13'/2 XK 9!/.in. and 
can be mounted permanently or tempor- 
arily on a simple bracket. Its price of 
$2,740 (including portable power con- 
verter) is also unparalleled in the field. 
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Depth-Recording Device for Underwater Construction 


When completed, the Hudson River 
project will furnish a third source of 
natural gas from Texas fields to the metro- 
politan New York area. On this project, 
according to Ralph Atwater, general 
manager of Shultz Dredging, the Edo 
Depth Recorder is proving invaluable at 
all three stages of the work—in the pre- 
liminary survey of the river bed, in the 
actual dredging (being carried out by 
Shultz and the American Dredging Co.), 
and in the backfilling which will follow the 
placing of the pipes in the trench. 

The accompanying graph shows how 
clearly subsurface contours of the Hudson 
show up on the Edo Depth Recorder's 
electro-sensitive graph paper. The Sur- 
vey Depth Recorder has eight ranges 
which permit the user by the flick of a 
switch to chart depths from 0 to 70 ft or 
fathoms, 60 to 130 ft or fathoms, 120 to 
190 ft or fathoms, or 180 to 250 ft or 
fathoms. 

“Recorder readings are so definitive,” 
Mr. Atwater says, ‘‘that when the pipe- 
line is laid we'll be able to detect with the 
recorder the outlines of the individual 
pipes.’”” Meanwhile, continuous use of 
the recorder over work in progress in- 
stantly shows up inaccuracies in the dredg- 
ing. A marker button enables the user 
to show on the graph the location of ranges 
or stations as the survey boat changes its 
position. In addition, the user can by 
means of triangulation, stadia, or sextant 
determine the exact position of the survey 
boat and thus make the recorder readings 
of permanent value. 

A single roll of the graph paper, which 
is light in color, dry, and unaffected by 
light or atmospheric conditions, lasts for 


Survey Depth Recorder installation in 
wheelhouse of the ‘“‘Mary King.’ Dredg- 
ing in progress in the Hudson River cross- 
ing, as indicated by the recorder, is shown 
in small phote. 
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10 hours of continuous operation on the 
foot-scale and 20 hours on the fathom. 
scale. 

While the Edo Depth Recorder now iy 
use on the Mary King is the first com. 
mercial installation of the equipment, the 
recorder has already been put to extensive 
use by the U.S. Navy Hydrographic 
Office, the U.S. Coast and Geodetic Survey, 
and the U.S. Army Engineers in the year 
since its introduction by the Edo Corp. 


Sanitary Landfills Proposed 
For Los Angeles County 


Construction and operation of a sanitary 
landfill by the Los Angeles County Sanita. 
tion Districts has been recommended as 
the most feasible solution to the serious 
refuse-disposal problem facing Metro- 
politan Los Angeles. This recommenda- 
tion is made in a report prepared for the 
Board of Directors of the County Sanita- 
tion Districts by the office of A M Rawn, 
M. ASCE, chief engineer and_ general 
manager of the Districts. 

The report notes that the phenomenal 
growth of Los Angeles County during the 
past two decades has “outmoded current 
unorganized local methods of refuse collec- 
tion and disposal.’’ Not unnaturally, it 
finds that the cheapest disposal means 
available has been used—hog feeding of 
raw garbage and home incineration of 
combustible rubbish. |Non-combustible 
rubbish is being collected from residences 
and places of business by private operators 
and disposed of, almost without exception, 
in privately owned and operated landfills. 

Within the past five years, the report 
notes, Metropolitan Los Angeles County 
has become too acutely conscious of “(1) 
the spread of disease among hogs fed un- 
cooked garbage, with its resultant effect 
upon community health and the lowering 
of the state’s animal husbandry economy, 
and (2) the increasing danger of air pollu- 
tion. .’ to permit continuing in the 
status quo. This changed situation and 
changes in Metropolitan Los Angeles com- 
munity life indicate that ‘“‘organized public 
agencies, supported by public law, must 
enter the picture to supplement the. . 
methods of refuse collection and disposal 
offered by the entrepreneur.” 

The report emphasizes that the proposed 
plan is not aimed at excluding owners and 
operators of private landfill sites from con- 
tinued activities, or at interfering with 
present collection methods in any way. 
It presents a plan for “(1) purchasing 
and implementing a number of refuse- 
disposal sites within the existing Districts 
and fairly close the the Metropolitan area; 
(2) the construction of refuse transfer sta- 
tions; and (3) a longer-range plan de- 
signed to carry on with present known 
methods of refuse transfer and disposal 
when existing facilities have been ex 
hausted...”’ 

An article describing the program im 
more detail will be published in an early 
issue. 
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Toronto’s best-known hospital, the 
Toronto General, is undergoing a $20,000,- 
000 building expansion that will almost 
double its present facilities. The project 
includes a one-story students’ building, a 
two-story south block, and a large 15-story 
center block joined to the other two 
structures by two-story wings. The 2,900 
tons of steelwork is being completely shop 
and field welded. 

After several months of experimentation 
with various types of non-destructive weld 
tests, the consulting engineers, Wallace- 
Carruthers & Associates, specified the use 
of ultrasonic testing. The experiments 
were carried out by Canadian Inspection 
& Testing Co., Inc. 

The application of ultrasonic testing to 
the welded joints on the project is believed 
to be the first of its kind in Canada. A 
special lightweight portable apparatus 
manufactured in Great Britain by Kevin- 
Hughes was selected as being most suitable 
for working on open steelwork high above 
ground level. It is easily carried by one 
man and operates on power generated by 
a small unit on the ground. With proper 
training the operator can distinguish poros- 
ity, slag inclusions, and cracks, and deter- 


Ultrasonic Tests for Welds on Toronto Hospital Project 


mine the extent of such discontinuities in 
the weld metal. 

The expansion project will provide en- 
larged facilities for both diagnosis and 
treatment. The center block, for instance, 
will contain 21 new operating rooms com- 
plete with the latest equipment including 
closed-circuit TV. The project will also 
add nearly 450 beds to the hospital’s ca- 
pacity. 


New $20,000,000 Toronto General hospital 
expansion program currently being carried 
cut will double the present facilities of that 
institution. 


Portable ultrasonic testing device is used 
to distinguish weld imperfections on 
Toronto hospital expansion project. 


Nebraska to Have 
Atomic Power Plant 


A revised proposal of the Consumers’ 
Public Power District of Nebraska to 
build a nuclear power plant has been ap- 
proved by the Atomic Energy Commission 
in principle as a basis for negotiations. 
Contract details will be subject to AEC re- 
view and approval when negotiations are 
completed. 

Under the Power Demonstration Reac- 
tor Program, the public power group pro- 
poses to build a sodium-cooled, graphite- 
moderated nuclear power plant of 75,000- 
kw net capacity, to be completed in 1959. 
According to the proposal, development 
and design phases of the project will be 
carried out by North American Aviation, 
Inc., which is under contract with the AEC 
on the development of a sodium-graphite 
experiment at Santa Susana, Calif. The 
AEC believes that development of a full- 
scale reactor of this type will be a major 
contribution to the advancement of nu- 
clear reactor art. Under the terms of the 
present proposal, the AEC will pay a fixed 
amount towards the cost of the plant, but 
will retain title to the parts so financed. 
The District will operate the entire plant. 

; The objective of the Power Demonstra- 
tion Reactor Program is to encourage 
widespread participation (of industry, es- 
specially) in the development of nuclear 
power technology, and to work toward the 
time when nuclear power will become 
economically competitive. 


Detroit Airport Pioneers Use of Welded Wire Fabric 


Workmen place welded wire fabric on west ramp of Willow Run Airport, Ypsilanti, Mich., 
first airport in the country to use the process for a major resurfacing project. The 3,500-ft 
west ramp and the half-mile-long center taxiway are being resurfaced with 3 in. of reinforced 
asphaltic concrete to extend the life of the original pavement and increase its ability to carry 
today’s heavy plane loads (up to 75,000 lb per single wheel). Edges of the 9'/,-ft-wide fabric 
sheets are offset about 3 ft from the longitudinal joint between original portland cement con- 
crete slabs assuring reinforcement of all longitudinal joints across the ramp. The original 
pavement—built in early World War II years as part of the immense Willow Run bomber 
plant—is 6 to 8 in. thick. Because of steel shortages it was not reinforced, with the result that, 
in certain areas, the 10 by 20-ft slabs have broken into smaller sections and many corner 
cracks have formed. Wire Reinforcement Institute photo. 
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Scale in sea water evaporators can be 
controlled and production maintained 
indefinitely by frequent descaling with 
citric acid, according to a report of the 
Army Corps of Engineers released to 
industry by the Office of Technical Serv- 
ices, U.S. Department of Commerce. 
Immediate descaling with citric acid in 
hot brine was found to return a machine 
to operation within an hour. The use of 


R. ROBINSON ROWE, M. ASCE 


“YVippy!,”’ yipped Joe Kerr. 

“Cackling, or crowing?’ asked Professor 
Neare. 

“Both. Over my invention. It’s simple, 
like a safety-pin. So simple that Cal 
Klater wouldn’t think of it. But it works. 
It worked the Yippy problem in 40 min. 
Cal couldn’t. Cal...” 

“Take it easy, Joe. Take a deep breath 
and start right at the beginning. You did 
what first?’ 

“Well, Cal had reduced the Yippy prob- 
lem to 11 equations [September issue, page 
86] like 


6x -—-e-f=6 (1) 


which he said he could solve with deter- 
minants, which is the hard way. I in- 
vented an easier way by reducing to the 
form 


x=1+ 
) 

.(2) 
I set up a table listing the unknowns in 


Col. 1 and a wild guess at the value of each 
in Col. 2: 


1 2 3 4 

x 10 — .167 — .056 
a 10 —.5 +. 

b 9 + .333 + .028 
9 + .167 

d 9 -. 

e 8 — .333 + .028 
f 8 

8 + .167 .028 
h 8 + .167 + .056 
i 8 - 

j 8 — .167 


Citric Acid Cuts Evaporator Scale 


citric acid increased production twenty- 
fold, permitting runs of up to 10,000 hours 
without descaling. 

Detailing of the process, with illustra- 
tions of equipment, are given in Water 
Treatment, Prevention of Scale in Sea 
Water Distillation, which may be ordered 
from OTS, U.S. Department of Commerce, 
Washington 25, D.C. The report con- 
tains 130 pages, and is priced at $3.25. 


Substituting these guesses in Eq. 2, x; = 
1+ 9+9+94848) = 


9.833, so I entered —.167 as a correction in 
Col. 3 and figured similar corrections for 
the other unknowns. Then, instead of 
computing second approximations from 
the first, I figured second corrections like 


(—.5 + 333 + 167 — .333) = 


— .056, and entered these in Col. 4. Re- 
peating, Cols. 5 and 6 show convergence 
and Col. 7 is the sum of the first guess and 
all corrections. I went just far enuf to be 
sure that the average pot would be 9.788 
dimes, or 98 cents.”’ 

“Just as pretty as the Bums outrushing 
the Yanks,’’ conceded Cal. I don’t mind 
telling Joe I spent 5 hr reducing two 11- 
rank determinants to find X = 11645514/- 
1190509 = 9.78196, but I wish he’d tell 
me why each of. his ‘wild guesses’ is the 
nearest integer to the answer!” 

“YVippy,”’ yodeled Joe. 

‘Apparently an inventor’s secret,’ said 
the Professor, “‘but his system will still 
work if his guesses are all zero, and it can 
be carried to any desired precision. The 
invention is really just a new application, 
like using the analogous safety-pin on an 
11-fold diaper. 

“Games of pure chance, like Yippy, are 
ready-made problems, but games of skill, 
like checkers, have to be adapted by some 
arbitrary measure of skill. For example, 
Anne, Beth and Claire took turns sitting 
out while the other two played, and results 
of a long series of games showed that the 
chance of a plaver’s winning was propor- 
tional to her age. If Beth wins 30 percent 
of the games and Anne wins half as many 
as Claire, who is 27, how old is Anne?” 


{| Joe and Cal were entirely fictional. Equal 
or better solutions were received from Sauer 
Doe (Marvin Larson) and Ed C. Holt Jr., 
patterned after Southwell and Gauss, re- 
spectively. | 


5 6 7 

+ .014 — .0038 9.788 

— .001 0.556 
+ .005 — .003 9 363 
— 005 — .002 9.160 

— .002 8.970 
— .005 — .001 7.689 
—.014 + .002 7.988 
+.014 8.153 
— .009 +.001 8.215 

— .003 7.941 
+ .005 — .002 7.836 


NUCLEAR 


NOTES 


XVi—Human Tolerance to Radiation 


A brief discussion of types of ionizing radj. 
ation, common sources of radiation, the 
interaction of photons with matter and 
materials used in gamma-ray shielding 
was given in the November installment. 
This part will cover the tolerance dose, 
The present installment of ‘Nuclear 
Notes” was prepared by R. H. Ritchie, of 
the Health Physics Division of the Oak 
Ridge National Laboratory, Oak Ridge, 
Tenn. This column appears monthly 
under supervision of the Sanitary Engineer. 
ing Division’s Committee on Sanitary Engi- 
neering Aspects of Nuclear Energy, of 
which Conrad P. Straub is chairman, 
The other members of the committee are 
Earnest F. Gloyna, A. E. Gorman, Prof, 
Warren J. Kaufman, Alexander Rihn, Jr, 
and James G. Terrill, Jr. The next in. 
stallment continuing the subject of shield. 
ing will deal with the basic attenuation 
laws of photons in matter. 


It has been established that a dose of X 
or y radiation in the amount of 300 milli- 
roentgens (thousandths of a roentgen, com- 
monly abbreviated mr) per week, or 7.5 
mr per hr (based on a 40-hr work week) 
may be sustained by man without appar- 
ent damage. The dose delivered by a 
given radiation field is a strong function of 
the energy of the photons in the field. 
Fig. 1 shows the dose rate D(E) in roent- 
gens per hour delivered by a unit photon 
flux (one photon per cm? per sec) vs. the 
energy E of the photons (K. Z. Morgan, 
Health Control and Nuclear Research, Chap- 
ter 5, to be published). It is seen that 
above 100-kv energy the dose is nearly 
proportional to the energy. 


10-* 


D(E), R/HR for unit gamma flux 


T 


001 0.1 1.0 10 
E, gamma ray energy, Mev 


Fig. 1. Gamma Dose vs. Energy for Unit 
Incident Flux. 
(Continued on page 92) 
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What’s Your 


"ES 
j 
Mapping Problem? 
ng radi. 
ion, the 
ter and 
hielding ‘We have completed field checking and find the com- 
allment, | pilation well within specifications. All of us are well 
ae pleased with the manner in which you have compiled 
chie, 3 | the map sheets. We think the rendition, encompassing 
ne Oak accuracy, quality and overall character of technical 
Ridge, | skill is excellent.” 
monthly 
aie: | W. E. SoEHLE, Supervisor 
vie Commission on Regional Planning 
rgy, of | The Metropolitan District, Hartford, Conn. 
airman, | 
tee are | 
hm, Jz., 
ext in- 
shield. 
mene Estimates for transit and line surveys for a 140 mile 
Pennsylvania Turnpike Extension were $415,000. AERO 
mapped it for just $83,000, or % the cost! 
se of X 
) milli- 
1, Com- 
or 7.5 
appar- | 
by a | 
— | In just 75 days, AERO has completed America’s largest 
pons single highway mapping project—the 465 mile system 
age | planned by the Illinois Toll Road Commission. AERO 
we swiftly secured aerial photos for route selection, then 
Chap- | followed with 5 ft. contour maps of 2,000 ft. wide 
— route strips. Another large project was completed in 
| y, the time estimate for ground surveys. 
| 
| Agro has the skilled manpower and complete mapping 
| facilities to save you time and money on your large 
F. ; scale engineering project—anywhere in the world. 
| It will be well worth your while to call in our engineers 
for a discussion. 
| 


AERO SERVICE CORPORATION 


AIRBORNE MAGNETOMETER SURVEYS PHILADELPHIA 20, PA 


10 SCINTILLATION COUNTER SURVEYS 
Oldest Flying Corporation in the World 


PRECISE AERIAL MOSAICS 
TOPOGRAPHIC MAPS 

Offices in TULSA, DULUTH, SALT LAKE CITY, SAN FRANCISCO 
RELIEF MODELS 
Our Canadian Affiliate is CANADIAN AERO SERVICE, LTD.—OTTAWA 


Unit PLANIMETRIC MAPS 
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HOW TO HAUL AIR 
UNDER PRESSURE 


It’s no proklem to deliver air under pressure wherever 
you need it on construction jobs. With Naylor Spiral- 
weld pipe, you can run lines anywhere—even over the 
roughest terrain. Light weight makes Naylor easy to 
transport, handle and install. The lockseamed, spiral- 
welded structure that distinguishes Naylor makes it 
outstanding in performance. Makes it extra strong! 
Extra safe! More economical to use! For high and low 
pressure air and water lines, you'll do better in every 
way with Naylor Spiralweld pipe. Write for Bulletin 
No. 507. 


NAYLOR PIPE 


NAYLOR COM 
1281 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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Nuclear Notes 
(Continued from page 86) 


It should be pointed out that the usya| 
practice in determining permissible ey. 
posure to radiation is to assume that for 
doses in the maximum permissible range 
damage done by a given dose is independ. 
ent of the period of time in which it is ad. 
ministered. Thus if a worker received 


0.300 roentgen per hour (r per hour) ing _ 


given radiation field, he may stay in this 
field for only one hour per week, but he 
may work 40 hours per week in a field of 
7.5 mr per hr. 

The accompanying tabulation gives 
common radiation exposures to which man 
may be subjected. (K. Z. Morgan, The 
Role of Engineering in Nuclear Engineering 
Development,’”’ TID-5031, 1951. Obtain. 
able from the Office of Technical Services, 
Dept. of Commerce, Washington 2), 
D.C.) 


Type of Exposure Dose 


External exposure’ to 
naturally radioactive 
materials and to cosmic 


.00007—.00011 r/day 
Maximum permissible 

dose at U.S. AEC 

.300 r/week 
Chest X-ray (best condi- 

.040 r 
Average chest X-ray .. 0.1-2 r 
Dental X-rays ..... 1.5-15 r 
Fluoroscopic examina- 


Fatal dose applied to en- 
tire body in a short 
period of time . . .. 200-800r 


References to the Literature 


The following books contain much 
valuable information on shielding prob- 
lems. The first two, in particular, contain 
information on neutron shielding which 
has not been previously available in the 
unclassified literature. 


E. P. Blizard, ‘‘Nuclear Radiation Shielding,” 
Ann. Review of Nuclear Science (1955). Annual 
Reviews, Inc., Stanford, Calif. 

S. Glasstone, Principles of Nuclear Reactor Engi 
neering, Van Nostrand (1955). 

R. Stephenson, Introduction to Nuclear Engi- 
neering, McGraw-Hill (1954). 


The following report, which is available 
from the Office of Technical Services, 
Dept. of Commerce, Washington 25, D.C, 
has a good bibliography of the unclassified 
literature on shielding: 


C. J. Engberg, ‘‘Radiation Shields and Shield- 
ing,’’ TID 3032 and supplement. 


The writer has referred to the following 
reports a good deal in preparing this article: 


H. M. Glen, Introduction to Shielding for Engi- 
neers, ORNL CF-51-10-221. 
U. Fano, ‘(Gamma-Ray Attenuation,” Nu 
cleonics, August 1953 and September 1953. 


Mixing and handling techniques for 
concrete and aggregate materials are dis- 
cussed in the following report: 


T. Rockwell III, Construction of Cheap Shields, 
AECD-3352 which is obtainable from the 
Office of Technical Services. 
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ALL ACCIDENTS 


Other Pavement | 


ACCIDENTS ON DRY ROADS 


ACCIDENTS ON WET ROADS 
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Other Pavement 


FATAL ACCIDENTS 


Other Pavement 


PROPERTY DAMAGE 


2 BILLION MILE ACCIDENT 
STUDY IN NORTH CAROLINA 
PROVES CONCRETE IS SAFER 


An analysis of official 1953 North 
Carolina highway accident records 
shows conclusively that the type of 
pavement affects accidents. Covering 
more than two billion miles of travel 
and 6000 accidents on the state’s 
heavily traveled roads, the study in- 
cluded 433 miles of concrete and 
1152 miles of the other most com- 
monly built pavement. 

The results prove that concrete is 
far safer. For equal vehicle miles the 
other pavement accounted for: 

24% more accidents 

32% more fatal accidents 

22% more property damage 

67% more accidents due to skidding 
18% more accidents on dry roads 
46% more accidents on wet roads 
23% more daytime accidents 

29% more nighttime accidents 


Other Pavement 


DAYTIME ACCIDENTS 


Safety is built into concrete with 
a gritty, highly skid-resistant surface. 
When wet it retains 34, the other 
pavement only 14, of its dry coeffi- 
cient of friction at 40 mph. 

Concrete’s light color reflects about 
20%, dark pavement only about 5%, 
of headlight illumination. The tre- 
mendously significant difference in 
visibility is well known to drivers 
at night, when most accidents occur. 

Highway users expect safe roads. 
Concrete pavement makes the safest 
roads. For more information write 
for free, illustrated literature. It is 
distributed only in U.S. and Canada. 


Portland Cement Association 
Dept.A12-13, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses 
of portland cement and concrete ... through scientific 
research and engineering field work 


Other Pavement 
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Philadelphia, Pa. 


"tIn-And-Out Handling”’ 


with 


* “In-and-out handling” is involved 
wherever merchandise or materials 
must be moved through doorways— 
in shipping, receiving, warehousing, 
processing, or production scheduling. 
It takes a continuous bite out of prof- 
its if door equipment isn’t of highest 
efficiency. 

That’s why, along with such time- 
savers as loading platforms that ad- 
just quickly to any level, this newest 
John Wanamaker store features Kin- 
near Steel Rolling Doors. 

You see one of these doors in action 
above. Note that it opens and closes 
straight up and down. Merchandise 
stacked door-high or higher, only an 
inch or two inside or outside the 
door, won’t hamper its operation. 
The door coils compactly above the 
opening, out of the way and safe 


The KINNEAR Manufacturing Company 


INNEAR 
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Kinnear Steel Rolling Doors 


from damage. Wind can’t slam it 
shut or bang it back and forth. 


When closed, Kinnear Rolling Doors 
give all-steel protection against wind, 
fire, weather, theft, and vandalism. 


Heavy galvanizing (1.25 ounces of 
pure zinc per square foot, ASTM 
standards) gives the rugged steel 
curtain extra resistance to corrosion. 


In addition, a special Kinnear Paint 
Bond makes field-applied finishes 
cover better and adhere longer. 


In industrial and commercial appli- 
cations alike Kinnear Rolling Doors 
offer “more, for less, for longer”. 


Built any size, for old or new con- 
struction, with motor, manual, or 
mechanical operation. Write for in- 
formation on any door need. 


FACTORIES: 


1080-90 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 


Architects: WALLACE and WARNER 


| 
| 
| 
| 
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DECEASED 


Charles Smith Bradley (A.M. '41), age 
43, assistant to the chief engineer and yet. 
eran employee since 1934 of Morrison. 
Knudsen Co., Inc., with headquarters jp 
Boise, Idaho, died on October 1. A grady. 
ate of Rensselaer Polytechnic Institute, Mr. 
Bradley had a wide range of responsible 
assignments in the heavy construction 
field before transferring to the company’s 
headquarters in 1952. At the time of Mr. 
Bradley’s death he was president of the 
Southern Idaho Section of the Society, 


John Houston Clark (M.’45), age 75, 
civil engineer of Panguitch, Utah, died 
on May 1. A 1902 graduate of Gallaudet 
College, Mr. Clark began his career with 
the U.S. Forest Service. From 1913 to 
1933 he served as field engineer for the 
State Road Commission of Utah. Mr. 
Clark was then in charge of various sur- 
veys for roads, highways, dams, possible 
oil-bearing structures, and water-works 
systems in Utah. 


William Nicholas Dambach (M.'43), age 
70, died at his home in Pittsburgh on May 
5. Mr. Dambach served as a construc- 
tion engineer on the Panama Canal, 
assistant superintendent of a_ building 
program for the Pittsburgh Board of Edu- 
cation, and as chief engineer for Hazel- 
Atlas Glass Co. In 1932 he organized the 
W. N. Dambach Corp., which he headed 
as president until his death. He was an 
alumnus of the University of Pennsylvania, 
class of 1905. 


Robert George Dieck (M.'11), age 79, 
consulting engineer of Portland, Ore., died 
on July 6. A graduate of the University 
of Pennsylvania, class of 1896, Mr. Dieck 
went to the Philippines early in his career 
as provincial supervisor of the newly 
created Province of Rizal. In 1902 he 
was transferred to Manila to take charge 
of the Department of Water and Sewers, 
and from 1905 to 1907 he was city engi- 
neer of Manila. From 1907 to 1913 and 
from 1917 until his death Mr. Dieck hada 
consulting civil engineering practice in 
Portland. In the intervening four-year 
period he was Commissioner of Public 
Works for Portland in charge of a $35,000,- 
000 construction program. 


Arthur Engh (A.M.'16), age 70, of Chi- 
cago, Ill., died recently. Mr. Engh was 
associated with the Chicago, Burlington & 
Quincy Railroad Co., from 1915 through 
1922, when he joined the Board of Lo- 
cal Improvements, City of Chicago, as 
senior engineer. Mr. Engh remained with 
the Board until his death, when he was 
engineer in charge of special improvements 
in the Department of Public Works. 

(Continued on page 98) 
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Newport News builds wide 
variety of large units 


ALMOST ANY TYPE of heavy 
equipment can be built by Newport 
News. 


And the reason? Specialized pro- 
duction techniques for one thing. 
You get the benefit of plant methods 
and equipment developed as a re- 
sult of Newport News’ seven dec- 
ades of experience. Seven decades 
fabricating millions of tons of steel 
... carbon, corrosion-resistant alloy, 
clad and other special steels. 


Moreover, Newport News’ plant 
provides unsurpassed facilities. 
More than 225 acres in area, it com- 


Engineers — Desirable positions 
available at Newport News for Designers 
and Engineers in many categories. Ad- 
dress inquiries to Employment Manager. 
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prises vast steel fabricating shops, 
five huge machine shops, acres of 
pattern shops and foundries. It in- 
cludes forge and die shops, heat 
treating furnaces and allied equip- 
ment, along with complete modern 
test apparatus. 

But most important of all... it 
is the high integration of skill and 
production facilities that enables 
Newport News to build large units 
fast ... to save valuable time. Let 
us bid on your present or future 
projects. Write today for your copy 
of our illustrated booklet “Facilities 
and Products.” 


The 110’6” debutanizer shown above 
and the 150-ton unit (below), a 3-stage 
axial flow compressor, are typical New- 
port News products. Whether you need 
a hydraulic turbine, vacuum tanks or 
penstocks . . . bridge caissons, digesters 
or dryer rolls ... you can command the 
services of Newport News for units of 
about any size or shape. 


Shipbuilding and 


Newport News Dry Dock Company 


Newport News, Virginia 
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$4,000,000 MISSOURI RIVER BRIDGE at Leavenworth, Kansas, showing one of the two 
420-foot tied-arch spans. It carries two lanes with an over-all width of 26 paved feet. 


NEW BRIDGE TECHNIQUE COMES TO THE MIDWEST 


DW21 IS PUSH-LOADED BY D8 for Roberts Construction Co., which moved 960,000 yards of 


sandy earth for the east approach. Approximately 38 feet of fill were required at the approach 
end. No. 12 Motor Graders were used to maintain the haul road. 


96 (Vol. p. 894) 


The recently completed Missouri River 
bridge at Leavenworth, Kansas, consist- 
ing of two 420-foot tied-arch spans with 
a 735-foot continuous girder approach 
on the east and an 860-foot continuous 
girder approach on the west, made use of 
two new techniques and one old standby. 


New is the use of a heavy box girder 
bottom chord for the two arch spans 
which was continuous over the center 
pier and Vierendeel bracing. Traditional 
is the use of CATERPILLAR* equip- 
ment by all four contractors, helping 
them complete the bridge in 13’ months. 


The use of the continuous bottom 
chord for the arch spans required the use 
of only one pair of shoes, rather than two, 
in the center pier, and permitted the use 
of a narrower pier. Vierendeel bracing 
replaced the conventional “X” type wind 
bracing. The use of these new techniques 
resulted in considerable savings. 
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D318 POWERS KOEHRING CRANE as it moves one- 
ton whalers for Maxwell Bridge Construction Co, Crane 
was used for setting forms. pouring concrete, driving 
pile, erecting and laying steel. 


MANITOWOC CRANE POWERED BY D17000 unloads I-beams 
and sets them in place for Kansas City Bridge Co. By itself, it 


A CAT D318 DIESEL powers this new Buffalo-Springfield Kompactor, the 


first such unit used in the Kansas City area. Here it is used by J. A. Tobin handled beams up to 95 feet long and weighing 2044 tons. A D13000 
Construction Co., which graded and seeded the west approach and paved powered the Gardner-Denver compressor, at left, which furnished 
six miles of east approach. power for two riveting guns and rivet heater. 


Novel use of tied-arch spans and bracing on bridge at Leavenworth 


But there was nothing new about —Nebr., which moved 960,000 yards of “When you get to heavy work, you 
the use of Caterpillar equipment on — sandy earth, as a subcontractor for can’t beat a Caterpillar Diesel,” re- 
the job. Kansas City Bridge Co. built | Olson Construction Co. of Lincoln.Cat ported L. D. Paul, superintendent. 
the approach viaduct on the east side | equipment on the job included four ; . 
of the Missouri, which consisted of | DW2ls, three No. 12 Motor Graders Grading and Seeding on the west 
six bents and one abutment, support- and eight D8s, one D7, two D4s and approach, and six miles of paving on 
ing the continuous girder spans. two No. 80 Scrapers. Equipment the east approach, was done by J. A. 
Caterpillar yellow was the predomi- — worked 18 hours a day, six days a week Tobin Construction Co., Kansas City, 
nant color of the equipment, like the and brought this comment from opera- Kansas. Again big yellow equipment 


powerful D17000 Diesel Engine — tor Charles E. Jones: was on the job. 
“Caterpillar makes the best earth- “Cat-built machines are all we use,” 
“3 un — “beams and setting —jyovers going, and I’ve run everything said a foreman. “We couldn't get 
them in place. wade” along without them. They stand up 
and do more work.” 
4 years Maxwell Bridge Construction Co., 
Columbus, Kaneas, built 900 Like construction men everywhere, 


pete for Kansas City Bridge the west approach, including eight the four contractors who built the 
0., e know CAT™* equip- bents and the concrete floor. Its work- unique Leavenworth span are in com- 
ay will always stay in there and do horse was a Koehring crane powered plete agreement in their approval of 
the job. by a trouble free Cat D318 Diesel. Caterpillar equipment. 
Grading, drainage and seeding on 
the east approach roads was done by CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS, U.S. A. 
Roberts Construction Cox Lincoln, *Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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Deceased 
(Continued from page 94) 


Robert Arnold Foster (M.'11), age 78, 
since 1918 president of the Mexican Coal 
and Coke Co., Las Esperanzas, Mexico, 
died March 9. An 1898 graduate of the 
University of California, Mr. Foster had 
been president of the Alaska-Peninsular 
Coal and Coke Co. and of the Lewiston- 
Clarkston Improvement Co., Clarkston, 
Wash. 


Malcolm Gilchrist Hibbert (M.’49), 
age 63, utility engineer for the J. E. 
Greiner Co., Cleveland, Ohio, died on Aug- 
ust 1. A native of England, Mr. Hibbert 
was a graduate of the University of Vir- 


ginia. He had been city engineer of Char- 
lottesville, Va.; chief engineer of the Coro- 
net Phosphate Co., Plant City, Fla.; resi- 
dent engineer of the Bonnet Carré Spill- 
way levee construction; and planning and 
designing engineer for the U.S. Engineer 
Office at Galveston, Tex. Since January 
1950 he had been with J. E. Greiner per- 
forming assignments in Houston and 
Corpus Christi, Tex., and on the Ohio 
Turnpike Project, with headquarters at 
Cleveland. 


Wilfred Main Honour (M.'49), age 47, 


associate professor of civil engineering 
at Tennessee Polytechnic Institute, Cooke- 
ville, Tenn., died suddenly on September 
7. A 1929 graduate of the Georgia 


“Hercules couldn't match the 


of 


Machinery, 


now in use in many of the 
nation's finest movable 
bridges, is renowned for its 
dependable power, long-life 
and economical operation. 
Machinery is another member 
of the famous Earle line of 
-made products 

hich include gears and = 
reducers. 


4707 Stenton Avenue 
Philadelphia 44, Pa. 


School of Technology, Mr. Honour had 
been a resident engineer with Roberts ang 
Co. and with the Georgia State Highway 
Department. Since 1941 he had taught 
at Georgia Institute of Technology, Ala. 
bama Polytechnic Institute, the University 
of Texas, and Tennessee Polytechnic 
Institute. 


Richard Oscar Green (M.’27), age 68, 
district engineer for the U.S. Bureau of 
Reclamation at McCook, Nebr., died there 
on October 10. 4 
1911 graduate of the 
University of Ne. 
braska, Mr. Green 
was a pioneer mem- 
ber of the Nebraska 
State Highway 
partment, which he 
served as project en- 
gineer and division 
engineer. From 1935 
to 1947 he was assist- 
ant chief engineer and 
general manager of 
the Central Nebraska Public Power and 
Irrigation District. With the Bureau of 
Reclamation from 1947 on, he had been 
district engineer for the Republican River 
District and the Kansas River District. 
Vice-president of the Nebraska Section at 
the time of his death, Mr. Green was 
largely responsible for the recent formation 
of the Section’s Southwest Branch. 


Richard O. Green 


Philip Bracken Fleming (M.’44), retired 
Major General, U.S. Army, died in Wash- 
ington, D. C., on October 6, a few days 
before his 68th birth- 
day. A 1911 gradu- 
ate of the U.S. Mili- | 
tary Academy at |; 
West Point, General 
Fleming spent his 
career in the US. ; 
Army. He had been 
in charge of the Fi- 
nance Division, Office 
of the Chief of Engi- 
neers; on the teaching 
staff at West Point; 
executive officer and 
deputy administrator 
of the PWA in Washington; engineer in 
charge of the controversial Passamaquoddy 
tidal power project; and district engineer 
for the U.S. Engineer Department at St. 
Paul. More recently General Fleming had 
been director of the Wage and Hour Divi- 
sion of the Department of Labor; adminis- 
trator of the Federal Works Agency; chair- 
man of the U.S. Maritime Commission; 
and U.S. Ambassador to Costa Rica. 


General Fleming 


George Samuel Lane (A.M. °24), age 
66, of Los Angeles, Calif., died recently. 
A native of London, England, Mr. Lane 
had been employed by the Union Oil Co. 
of California since 1919. At the time of 
his death he was chief surveyor for the 
company. 


(Continued on page 100) 
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* Water, Water Everywhere but 
not a drop inside! 


2 


~ 


KEEPING THE WATER LEVEL DOWN with a wild, often summer-flooded river like the Arkansas 
all around you is a big order. That’s why the STANG Wellpoint Engineers were called in to 

STANG make possible the laying of this 54” water conduit with the river open. 
STANG has successfully handled water problems the world over for many years. 
i Our trained engineers have the capability and experience necessary to design the exact system 
ON THE to most efficiently and economically beat your particular unwatéring problem. 

If you have a water problem on a current project (or on one you may be bidding) contact 

ARKANSAS STANG. You will receive a thorough analysis of your project needs and our recommendations 
at no cost or obligation to you. 

RIVER Write today for our free 100-page Brochure on the STANG WELLPOINT SYSTEM. 


‘Putting water 
in its place 


youn S TANG corporation 


Engineers and Manufacturers of Unwatering Equipment 


BELL, CALIFORNIA OMAHA, NEBRASKA TACOMA, WASHINGTON TULSA, OKLAHOMA 
8221 Atlantic Avenue § 2123 South 56th Street 2339 Lincoln Avenue 4026 So. Urbana St. 
$53 anyplace! LOgan 5-7421 WAlnut 7796 BRoadway 4367 TElephone: 7-8929 
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Project: 
W. T. Grant Department Store, St. Paul, Minn. 
J. N. Harriman, Construction Manager 
Architect: 


Thorshoy and Cerny, Inc., Minneapolis 


MACHINE-DRILLED 


CAISSONS SOLVE 


PROBLEM QUICKLY, ECONOMICALLY 


A foundation going down 44 ft. to 
bedrock was required on this job. 
But soil contained much soft clay 
and the city authorities would not 
permit pile-driving, fearing that vi- 
brations might make the adjacent 
building unsafe. 

Solution? Two earth-boring ma- 
chines drilled the 47 needed caissons 
in short order and at costs well below 
budget. A 10-ft. layer of quicksand 
posed a special problem but our engi- 


10 EAST 40TH STREET, NEW YORK 16, N. Y. 
* CHICAGO: 134 50. Lo SALLE ST. 
IN CANADA: SPENCER, WHITE & PRENTIS OF CANADA, LTD. 
--FORONTO: 700 BAY ST. * MONTREAL: 2052 ST. CATHERINE ST., WEST 


neers devised a technique to seal it 
off with steel casings. 

Our earth-borers have perfect 
qualifications for jobs of this kind 
and they are always willing to 
travel. We have sped these easily- 
transportable machines to many 
different locations ranging from 
Minnesota to New Jersey, from the 
District of Columbia to the Province 
of Quebec. Where is your job 
located? 


CATALOGUE ON REQUEST 


DATIONS =. PILING + UNDERPINNING + SHORING - COFFERDAMS + SPECIAL SERVICES 


WASHINGTON, D. C.: TOWER BLDG. 
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Deceased 
(Continued from page 98) 


Former Director Jacob 
Langthorn Is Dead 


Jacob Stinman Langthorn (M.'()5), age 
88, retired consulting engineer to the 
President of the Borough of Manhattan 
and former Director of ASCE, died October 
23 at his home in Mount Dora, Fla. 4 
graduate of Columbia University, Mr. 
Langthorn entered the service of the City 
of New York as a development engineer 
with the Board of Water Supply. Next 
he was appointed deputy commissioner of 
the Department of Water Supply assigned 
to Brooklyn. For some years Mr. Lang. 
thorn was president of the firm of Lang. 
thorn & Smith, engineering contractors, 
Among the achievements of which he was 
especially proud was the planning of the 
underground magazines for dynamite used 
on the Catskill tunnels for New York 
water supply. He was ASCE Director 
from 1919 to 1921. 


Ferdinand Joseph Litter (M.'15), age 
79, consulting engineer to the Frederick 
Snare Corp., New York, died on October 
6. An 1895 graduate of the College of 
the City of New York, Mr. Litter served 
with the First U.S. Volunteer Engineers 
in the Spanish American War. After 
three years with the Pennsylvania Steel 
Co., he joined the Frederick Snare Corp., 
with which he was connected for the rest 
of his life. 


Alfred Ragner Matthews (A.M.’48), 
age 51, commanding officer of Camp 
Kilmer, N.J., died at his home in New 
Brunswick, N.J., on October 31. Colonel 
Matthews had been in the army for 20 
years. Before entering the Corps of Engi- 
neers, he was employed by the state of 
New Jersey as a civil engineer. 


Alexis McCormick, (A.M.’31), age 70, 
of Houston, Tex., died June 11. A 1904 
graduate of the Agricultural and Mechani- 
cal College of Texas, Mr. McCormick 
started his career in railroad work and as 
an engineer with several Texas construc- 
tion companies. He had been county 
engineer for Madison County, Texas, city 
engineer for Madisonville, Tex., and engi- 
neer and division engineer for the Texas 
Highway Department on many assign- 
ments. Mr. McCormick had also been 
engineer for Conroe and Corpus Christi, 
Tex. In 1946, with C. F. Teller, he formed 
a consulting engineering partnership which 
continued during the remainder of his 
career. 


John James O’Hara (J. M. '51), age 
30, of Yonkers, N.Y., died on October 23. 
Mr. O'Hara was a draftsman with Gibbs 
& Hill, Inc., New York. He was a gradt- 
ate of Manhattan College, class of 1951. 

(Continued on page 102) 
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San Jacinto Project uses 65 
large R-S Butterfly valves 


Choosing R-S Rubber-Seated Butterfly Valves* enabled Freese, Nichols & Turner, Consadtints 
on the San Jacinto River project, to save $124,000 for the City of Houston. Use of 65 of these 
valves for all low-pressure service gave a substantial space reduction and the direct, in-place cash 


savings over gate valves. SMS cone check valves were also chosen for pump discharge service. 


Positive closure in R-S Rubber-Seated Valves is obtained by wedge-type closure of the disk within 
a one-piece rubber seat. Tough, flexible rubber seals the entire disk seat — including the area around 
the shaft bosses. Supervised testing of a six inch R-S Rubber-Seated Valve proved 
that after 6,000 closings the valve was still giving positive shutoff at 100 psig water. 


These vaives are the product of over 75 years of design and engineering experi- 


ence in the hydraulics field. To find out more about our complete line—R-S Hydraulic 
Butterfly, Rotovalves and Ball Valves — write to S. Morgan Smith Company, Turbines 
York, Pennsylvania. Pumps 


*Approved and accepted by the A.W.W.A., Seattle Convention, 1954. 


Rotovalves 
Ball Valves 


Butterfly 
Valves 


AFFILIATE: S. MORGAN SMITH, CANADA LIMITED ¢ TORONTO 
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(ITY OF HOUSTON SAVES $124,000 with DROP-TIGHT RUBBER-SEATED VALVES 


Gates & Hoists 
Trash Rakes 
Accessories 


HYDRODYNAMICS 


Free-Discharge 
Valves 


Controllable-Pitch 
Ship Propellers 
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The NK3 offers over 100 
years of Swiss Master Crafts- 
manship and the latest tech- 
nical achievements com- 
pressed into 4 Ibs. of maxi- 
mum precision, operational 
efficiency and economy. 


@ Mean leveling accuracy per mile (nor- 
mal conditions + .008 Ft.) 

@ Coincidence bubble is viewed directly 
through 30X telescope, allowing cons- 
tant check on bubble centering while 
reading rod. 

@ Ready for use right out of the case. 
Highest precision leveling with coin- 
cidence spirit level and tilting screw. 
Coated optics give increased brilliance 
and contrast in the image. 


Ask for detailed Brochure NK 527-12 


SERVICE DEPARTMENT 
FACTORY TRAINED PERSONNEL 


+ 


2 The FINEST in 
SURVEYING 
EQUIPMENT 
KERN 

INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y. 
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Deceased 
(Continued from page 100) 


Charles Edward Parsons (M.’12), age 
82, of Princeton, N.J., died September 
26. An 1898 graduate of Union College, 
Mr. Parsons had been chief engineer for 
the Hudson River Electric Power Co., 
Albany, N.Y., the Atlanta Power Co., 
Atlanta, Ga., and the Deppe Motors Corp. 
New York, N.Y. He had also been with 
Ross & Playfair of Montreal doing re- 
search at the Department of Mines, 
Ottawa, an engineer with the John B. 
Pierce Foundation, New York, and office 
engineer for F. H. McGraw & Co., New 
York. He had had consulting practices 
in New York and Princeton and was a 
captain in the Corps of Engineers in World 
War I. 


Raymond Gilbert Pitz (J.M.’52), age 
26 of Oshkosh, Wis., died on September 
19. A 1952 graduate of the University 
of Wisconsin, Mr. Pitz was an engineer 
with the Wisconsin State Highway Com- 
mission. 


Charles Willett Spooner (M. '21), age 
75, retired engineer of Leland Mich., died 
on September 25. A specialist in public 
utility work, Mr. Spooner had a private 
practice in Chicago for many years— 
from 1927 until his retirement as president 
of Spooner & Merrill, Inc. He was a 1906 
graduate of the University of Michigan. 


Lewis Delmar Suhr (M.’40), age 61, 
president of Suhr, Berryman, Peterson & 
Suhr, Chicago, and a resident of Evanston, 
Ill., died on June 17. Associated with the 
company bearing his name since 1921, Mr. 
Suhr designed and supervised the con- 
struction of many important Midwestern 
projects. He was a 1917 graduate of the 
University of Wisconsin, and served in 
World War I with the rank of captain. 


Richard Randolph Tipton (M.’49), age 
60, consulting engineer of Berkeley, Calif., 
died there suddenly on October 4. Mr. 
Tipton had just opened his consulting office 
in Berkeley after retiring from the U-S. 
Bureau of Public Roads. For the past 
eleven of his thirty years in the Bureau, 
he had been division bridge engineer at 
Kansas City in charge of all bridge work 
in a seven-state area. He was an alumnus 
of the University of Washington, Seattle, 
and a veteran of World War I. Active 
in the Kansas City Section, he was presi- 
dent in 1954. 


Melvin Delano Williams (M.’26), age 
79, retired civil engineer, died at Rich- 
mond Beach, Wash., on September 28. 
An 1898 graduate of Colorado Agricul- 
tural College, Mr. Williams conducted a 
topographic survey of the Colorado River 
and Grand Canyon for the U.S. Reclama- 
tion service (now the Bureau of Reclama- 
tion) before transferring to the Bureau of 
Public Roads in 1919. After six years in 
charge of forest highways in Utah, he be- 
came the first public roads administrator 
in Alaska, continuing in that position until 
his retirement in 1945. 


BUILT TO YOUR 
needs from 
standard parts 


15-HP SPECIAL 
PURPOSE HOIST 
single fixed drum, worm gear drive 


Meet your hoisting needs pre 
cisely at lowest possible cost, 
Cal! on our long experience in 
modifying and re-combini 
standard parts to meet sedi 
ized hoisting requirements. 
Write for bulletins and catalogs 


SUPERIOR-LIDGERWO0O 


MENDY CORPORATIO 


: Main Office and Works: 
SUPERIOR, WISCONSIN, U.S.A. 
New York Office, 7 Dey St.,N.Y. 7,N.Y. 


THE ENGINEER'S CREED 


The American Society of Civil 
Engineers announces the avail- 
ability of a new supply of “The 
Engineer's Creed,” which origi- 
nally appeared in the November, 
1948 issue of CIVIL ENGINEER- 
ING. This new de luxe reprint, 
8'% x 11”, has been produced on 
lightweight parchment, and is suit- 
able for framing. 


Copies available at $1.00 each 
Quantity prices on request 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N.Y. 


Please send me .. . copies of "The 
Engineer's Creed” 


Payment is enclosed herewith 
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High Proof of Performance .. « 


ALUMINUM 
BRIDGE RAILINGS 


BALUSTER 


Pinto Creek Bridge, Globe, Arizona 
Engineers: 
Arizona Highway Dept., Bridge Division 
Fabricators: 


Allison Steel Manufacturing Co., : 
Phoenix, Arizona POST 


High over Pinto Creek Canyon, railings of Reynolds Aluminum 
withstand weather without painting or maintenance. . . 

fit modern bridge design . . . and provide ample strength at low installed 

cost. This railing is the “vertical” type, assembled entirely from extruded 

sections (profiles shown). These extrusions are standard, produced on 

order from standard dies. Other types of bridge railings utilize Reynolds 

Aluminum Pipe, which is a standard mill product available through 

regular distributors. For sources of standard products and for advice on 

special aluminum requirements, call the nearest Reynolds office listed under 
“Aluminum” in classified directories. For booklet, “Aluminum Bridge Railings,” 
write to Reynolds Metals Company, General Sales Office, Louisville 1, Kentucky. 


For quick reference see Catalog >: 28 3 in Sweet’s Architectural file. 


RING 


REYNOLDS ALUMINUM 


See “FRONTIER,” Reynolds great dramatic series, Sundays, NBC-TV Network. 
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Recent Books 
(Continued from page 29) 


Handbook of Engineering Materials 


Designed to meet the need of engineers for a 
convenient single source of data on the usual 
materials of manufacturing and construction, this 
handbook gives essential information concisely 
and suggests sources of more complete informa- 
tion. Materials are classified under three broad 
groups—metals, non-metals, and construction 
materials. Information is given on grades, prop- 
erties, applications, sources of supply, and, where 
pertinent, design, fabricating, and other data. 
There is also general information on specifications, 
standards, constants. Edited by Donald F. 
Miner and John B. Seastone (John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 1955. 
Varied paging, $17.50.) 


MATHEWS wypranrts 


Made by R. D. Wood Company 


Public Ledger Building, Independence Square 


Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in 
sand molds) and R. D. Wood Gate Valves 
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And at slight extra cost... 


The Breakable Flange and 
Stem Coupling—A specially de- 
signed flange in the standpipe 
just above ground level and a 
frangible coupling in the hydrant 
stem are both designed to snap 
when struck a blow heavy enough 
to break the hydrant. Both can be 
replaced quickly and inexpen- 
sively without excavation, while 
the rest of the hydrant remains 
undamaged. 


Stauanlagen und Wasserkraftwerke 
Part III: Wasserkraftwerke 


The design, construction, and operation of 
hydroelectric power plants are dealt with in this 
third volume of a series by Heinrich Press on dams 
and power plants. It covers structural details, 
turbines, and auxiliary installations—both high 
and low head, and methods of calculation of water 
hammer, head losses, etc. Underground and sub- 
merged plants are included. (Wilhelm Ernst und 
Sohn, Berlin, 1954. 340 pp., DM 35.00.) 


ASTM Standards in Building Codes 


More than 250 specifications, methods of test, 
and definitions of materials referred to in building 
codes of the United States and Canada have been 
brought together in this compilation of the Ameri- 
can Society for Testing Materials. The stand- 


To meet every requirement 


you can depend on 


the MATHEWS Flange Barrel Hydrant 


For maximum reliability at lowest cost, you 
can’t buy better than the Mathews Flange 
Barrel Hydrant. It has all the features that you 
look for in a top-quality hydrant — internal 
parts removable through the barrel, compres- 
sion-type valve to prevent leaking in case of 
damage, completely revolving head. In addi- 
tion, every friction point is protected by at 
least one bronze surface, and all water-carry- 
ing areas are designed to reduce friction and 
loss of pressure. 


Send for this 80- 
page catalog. It 
contains full infor- 
mation about the 
R. D. Wood line of 
Cast Iron Pipe, Fire 
Hydrants, Gate 
Valves, and Hy- 
draulic Machinery. 


ards cover the full range of construction materials 
including structural and reinforcing steel; ste), 
cast-iron, and copper pipe; bituminous roofing: 
ready-mixed concrete; and many others. (Amer. 
ican Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., 1955. 950 pp., $6.00, 


Forages et Sondages 
Leur Emploi dans les Travaux Publics 


Over half of this book on drilling and boring 
operations is concerned with the equipment ang 
methods for rock drilling: types of drills, head. 
gear, casings, theory and practical procedures, 
drilling mud, etc., with some treatment of the 
geometrical characteristics of boreholes. Part I] 
covers the taking of core samples and borehole 
logging. Part III discusses the use and value of 
drilling procedures in civil engineering operations, 
particularly with respect to foundations. The 
author is H. Cambefort. (Editions Eyrolles, 
Paris, 1955. 396 pp., 3,200 Fr.) 


Symposium on Concrete Shell Roof 
Construction, Proceedings 


The papers contributed to this symposium by 
engineers, mathematicians, architects, and repre. 
sentatives of the construction industry are edited 
by P. J. Witt and are grouped in three broad divi. 
sions: architectural aspects; design and research; 
and construction and framework. Among the 
specific topics considered are methods of analysis, 
theory of new forms of shell, combination of shells 
and prestressing, and design and construction 
from the economic aspect. A comprehensive 
bibliography is included. (Cement and Concrete 
Association, London, 1954. 258 pp., 30s.) 


Der Stahlbetonbau 
Volume 2 


® This second volume of a manual by Carl 
Kersten and revised by Heinrich Kuhnert on 
reinforced concrete theory and practice deals 
with applications in office building construction 
and in engineering and industrial structures. 
Design details are given for floors, columns, roofs. 
precast elements, foundations, tanks, sports 
structures, and a considerable variety of special 
construction types. (Wilhelm Ernst und Sohn, 
Berlin, 18th Edit., 1954. 255 pp., DM. 16.00) 


Bibliographic Survey of Corrosion, 1950- 
1951. 


This compilation of 4454 abstracts by the Na- 
tional Association of Corrosion Engineers is the 
fourth in a series covering 1945-1951. As in 
previous volumes, the abstracts are arranged by 
specific subdivisions under the eight main groups 
of the NACE filing system: general, testing, cor- 
rosion phenomena, corrosive environments, pre- 
ventive measures, materials of construction, 
equipment, and industries. An author index and 
a detailed subject index complete the volume. 
(National Association of Corrosion Engineers, 
1061 M & M Building, Houston 2, Tex., 1955. 
435 pp., $12.50—members $10.00.) 


Bibliography on Prestressed Concrete 


This bibliography, prepared by a combined 
ACI-ASCE committee, contains over 1600 refer- 
ences from 1896 to 1953, arranged chronologically 
with an alphabetical arrangement by author 
within each separate year. The whole range of 
activity in the field, both theoretical and practical, 
is covered, and publications from all over the 
world have been included. There is a separate 
listing of patents. (American Concrete Institute, 
18263 W. McNichols Road, Detroit 19, Mich. 
1954. 83 pp., $2.00.) 


Elementary Plane Surveying 


For the new edition of this standard text, the 
entire book has been critically reviewed. Many 
sections have been rewritten, and new material 
has been included on mine surveying, mineral 


(Continued on page 108) 


December 1955 ¢ CIVIL ENGINEERING 


: 
| 
| 
: 
j 
| | 
Ir 
| 
| | 
| 
| 
‘ 
| 


materials 
el; steel, 
roofing: 

(Amer. 
16 Race 
»., $6.00.) 


blics 


id boring 
ment and 
lls, head. 
ocedures, 
nt of the 
Part II 
borehole 
| value of 
perations, 
ms. The 
Eyrolles, 


1 Roof 


osium by 
nd repre- 
ire edited 
road divi- 
research; 
nong the 
"analysis, 
n of shells 
struction 
rehensive 
Concrete 


s.) 


by Carl 
hnert on 
ice deals 
struction 
tructures. 
ins, roofs. 
3, sports 
of special 
nd Sohn, 
[. 16.00.) 


1, 1950- 


y the Na- 
ers is the 
|. As in 
anged by 
in groups 
ting, cor- 
ants, pre- 
struction, 
ndex and 

volume. 
ngineers, 
1955. 


rete 


sombined 
300 refer- 
logically 
y author 
range of 
practical, 
over the 
separate 
Institute, 
Mich., 


text, the 
. Many 
material 
mineral- 


BERING 


MAYO STEEL FORMS 
... SPEED TUNNEL JOBS 


Mayo Steel Tunnel Forms have been used on major Tunnel Jobs 
in every part of the world. The requirements of these jobs 
necessitated our producing all types of Forms—telescopic, non- 
telescopic, separate sidewall and arch, single unit, full round 
forms for monolithic pours, etc. Each Mayo Steel Form is de- 
signed for the exact requirements of the job—be it Tunnel, 
Sewer or Conduit! 

Write for our FREE Bulletin No. 15 or send details, i.e., cross- 
section detail, dimensions, progress desired, etc., for expert 
recommendations from our Engineers. No obligation, of course! 


A Y O Steel Forms 
Headframes 
Muck Bins 
Shields @ Air Locks 


TUNNEL AND MINE 
ine Cars 
EQUIPMENT 
LANCASTER, PENNA. 


SOCIETY JEWELRY 
AVAILABLE 


Executive Secretary 
American Society of Civil Engineers 
33 West 39th Street 
New York 18, N. Y. 


Enclosed is my check for $___——_ 
For Members (M., A.M., and Aff.) 


for the purchase of: 


O Badge (pin) $5.50 
CZ Badge (watch charm) 5.50 
CJ Lapel Button 3.30 
O Tie Clasp 4.95 
O Tie Chain 9.35 
For Junior Members 
CO Badge (pin) $2.20 
0 Badge (watch charm) 2.20 
OD Lapel Button 1.38 


(Prices listed include 10% Federal Excise Tax. This tax is not 
Payable on export orders.) 


(please print) 
(where emblem is to be sent) 
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For Economical, Extremely Precise 
UNDERWATER SURVEY WORK... 


SURVEY DEPTH RECORDER 


‘The Edo Survey Depth Recorder, Model 255, was 
developed at the request of experts in the field of 
hydrographic survey. It is the finest equipment on 
the market for measuring the depth of water for 
survey purposes and for presenting in permanent 
form an accurate and legible record of the water’s 
depth. 

Accurate to within one-half of one per cent, the 
Survey Depth Recorder is designed in all respects 
to satisfy the most stringent requirements of car- 
tographers, oceanographers, dredgers and all 
others concerned with the exact depth of the water 
in channels, harbors, inland or coastal waters. 

The equipment is readily installed to operate 
aboard survey vessels of all types... traveling at 
any speed up to 15 knots...in any water depth 
from three feet to 250 fathoms...whether fresh, 
brackish or salt. Its light weight permits perma- 
nent or temporary installation on large or small 
survey craft. 


Precise Measurement in 8 Ranges 


Edo Model 255 is easily adjustable for transducer draft 
or sound velocity and records in eight ranges: 


Oto 70 feet or fathoms 
60 to 130 feet or fathoms 
120 to 190 feet or fathoms 
180 to 250 feet or fathoms 


Notes can easily be made on chart through large 
hinged window or positions marked automatically 
with marker button. One roll of paper operates 
10 hours continuously on “foot” scale; 20 hours 
on “fathom” scale. Equipment is housed in rugged 
cast aluminum case. Send for brochure today. 


CORPORATION 


College Point, L.I., N.Y. ‘SS 


ie 
# 
| = 
| 
| 
| 
| 
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Recent Books 
(Continued from page 106) 


land surveying, photogrammetry in route loca- 
tion, new types of instruments, setting a monu- 
ment, and aircraft jigs. Raymond E. Davis is 
the author. (McGraw Hill Book Company, 
Inc., 330 West 42nd Street, New York 36, N. Y., 
third edition, 1955. 507 pp., $5.50.) 


Elements of Hydraulic Engineering 


The subject matter is presented in three broad 
divisions covering general hydrologic and legal 
considerations; structures and their appurte- 
nances; and pertinent elements of engineering 
economy. Intended for an introductory course, 
the book stresses fundamentals and includes only 
a minimum of detail on physical construction. 
Ray K. Linsley, Jr. and Joseph B. Franzini are 
the authors. (McGraw-Hill Book Company, 
Inc., 330 West 42nd Street, New York 36, N. Y., 
1955. 582 pp., $9.00.) 


Elements of Soil Conservation 


A brief presentation by Hugh Hammond Ben- 
nett of the more important aspects of the prob- 
lems of soil and water wastage and methods of 
coaservation. Specific topics dealt with include 
extent, effect, processes, and rates of erosion, 
rainfall penetration, contouring, gully control, 
farm irrigation, upstream flood control, and others 
(McGraw-Hill Book Company, Inc., 330 West 
42nd Street, New York 36, N. Y., second edition, 
1955. 358 pp., $3.96.) 


Grundbau-Taschenbuch 


Volume I of this comprehensive handbook on 
foundation engineering covers the theoretical 
principles of soil hanics, earth pressure calcu- 
lations, behavior of foundation soil under load, 


building materials, and the design and construc- 
tion of different types of foundations. Volume II 
presents the most important German codes and 
regulations for foundation work and includes a 
list of codes of other countries. H. Schréder is 
the editor. (Wilhelm Ernst und Sohn Verlag, 
Berlin, 1955. 847 pp.,—Vol. I DM _ 63.00, 
Vol. II DM 22.00.) 


Materials for Nuclear Power Reactors 


Another in a series of concise summaries of es- 
sential information on new developments in va- 
rious fields of science and technology. The pres- 
ent volume, by Henry H. Hausner and Stanley B. 
Roboff, deals with criteria for selecting materials 
for shielding, for cladding of fuel elements, for 
moderators and reflectors, and for most of the 
important parts of a reactor. The material is 
presented in a form understandable to the layman 
with some technical background. (Reinhold 
Publishing Corporation, 430 Park Avenue, 
New York 22, N. Y., 1955. 224 pp., $3.50.) 


Hawley’s Technical Speller 


This book—compiled by Gessner G. and Alice 
W. Hawley—contains over 8,000 technical words 
selected from the vocabularies of chemistry, 
physics, electronics, biology, medicine, engineer- 
ing, and other fields of science and technology. 
Recommended word divisions are indicated. A 
separate list gives the correct prepositions for use 
after certain words. (Reinhold Publishing Corp., 
430 Park Ave., New York 22, 1955. 146 pp., 
$2.95.) 


Hodlzerne Briicken 


This standard German manual on wooden 
bridges (eighth edition) covers the design and 
calculation of bridge members, construction of the 
roadway, and the design and construction of the 
supporting framework, abutments, piers, piles, 
etc. An introductory section reviews the proper- 
ties of timber. Authors are August Laskus and 


Hans Schréder. (William Ernst und 
Verlag, Berlin, 1955. 259 pp., DM 43.) 


Bewegungsfugen im Beton-und Stahl. 
betonbau 


Dealing with expansion joints in concrete ang 
steel construction, this book by Adolf Kleinloge 
discusses the importance of such joints, and gives 
more than 300 examples of the design and cop. 
struction of buildings and other structure; 
incorporating them, including silos, tanks, swim. 
ming pools, harbor works, bridges, pipelines, 
roads, tunnel and mine structures, etc. (Wilhelm 
Ernst und Sohn, Berlin, 5th edit., 1954. 271 Pp., 
DM 24.00.) 


Plastics for Corrosion-Resistant 
Applications 


The aim of this bobok—by Raymond B. Seymour 
and Robert H. Steiner—is to provide reliable 
information which will permit the proper applica. 
tion of plastic materials in corrosive atmospheres, 
The various plastics and resins are discussed in the 
form in which they are applied—coatings, linings, 
impregnants, adhesives, pipes, etc.—and informa. 
tion is given on the comparative chemical resist. 
ance of these materials. A separate section pro. 
vides a guide to the selection of plastics for specific 
corrosion problems. (Reinhold Publishing Corp, 
430 Park Ave., New York 22, 1955. 423 pp, 
$7.50.) 


Durchbiegungs-Ordinates Fiir Einfeld- 
und Durchlaufende Trager 


A text and reference book by Georg Anger and 
Karl Tramm for the structural designer, giving 
tables of deflection ordinates for single-span and 
multiple-span beams. The tabulated data are for 
10-point influence lines for cases having up to 
five supports with varying span-widths. An 
explanatory section gives basic formulas and 
detailed design information. (Werner-Verlag, 
Diisseldorf, 1953. 193 pp., DM 25.00.) 


Just Published 


What its readers say — 


“These poems have a warmth and a human- 


ness. . 


eternal.” 


“... like a bank of flowers at the approach of 
the bridges they celebrate.” 


“Poems that bridge man’s yearnings to the 


“These verses, reflecting joy, sorrow, medita- 
tion, and scientific thought with basic relig- 
ion, are inspiring and constitute a challenge 
to professional men in a busy world.” 


Name 


AT THE DAVIDSON PRESS 
227 E. 45th St., New York 17 


Please send me____ 


of verse ‘‘I Built A Bridge” 


copy(s) of the new book 
Price: $2.00 each. 


Address 
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RING 


Placing last girder on Kansas’ first prestressed concrete highway 
: bridge. Lehigh Early Strength Cement was used in the girders. 
i Lehigh Portland Cement was used in foundations, piers and 
abutments. 


Owner—LINCOLN COUNTY, Kansas 
e@ One of the 30 prestressed beams being General Contractor—ANDERSON CONSTRUCTION CO., Holton, Kansas 
swung into position. Note casting bed in the Prestressed girders designed by KANSAS CITY PRESTRESSING, INC., Kansas City, Missouri 
back ground. Each beam is 45’ long and 1’ 10” 
deep. Width at top is 3114”, at bottom 10’. 
Web is 5” thick. 


75 days saved... 
with LEHIGH EARLY STRENGTH CEMENT 


The first prestressed concrete highway bridge in Kansas was built last 
winter, replacing a worn-out structure near Lincoln. To reopen the road 
as quickly as possible and to keep the high cost of cold weather con- 
struction at a minimum, Lehigh Early Strength Cement was used in the 
prestressed deck girders. 


The results! Girders reached post-tensioning strength in 4% the usual 


¢ Pouring girders at job site casting bed. time. Form costs were cut 50%, winter curing costs 30%. The 75 calendar 


Tarps cover bed to contain heat from sala- days saved in casting the girders greatly reduced labor and overhead 
manders and protect concrete from tempera- 
tures that averaged 10° above zero. costs—and permitted earlier reopening of the road. 


Try Lehigh Early Strength Cement on your next winter job. It will help 
you speed operations, cut costs. 


LEHIGH EARLY STRENGTH CEME 
-LEHIGH PORTLAND CEMENT 
LEHIGH AIR-ENTRAINING CEM 

AR 


PORTLAND CEMENT CO. 
Allentown, Pa. 
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How to 
Solve 
Tough 
Conveyor 


Problems... 


Whether your problem is lifting wet, slippery loads over 
steep angles; conveying rock, sand or gravel; or moving 
heavy tonnages where pit and plant are widely separated 
—YUBA can help you. 


YUBA-built conveyors range in size from very short to 
mile-long systems capable of transporting 17,000 tons 
daily. Designs are based on half century of experience 
building heavy-duty conveyors for placer dredges, aggre- 
gate producers and contractors. 


Trouble-Saving Head Pulley 


By using a YUBA-SCHROCK head pulley, the pulley 
with the motor inside, you save space, cut maintenance 
costs and avoid conveyor downtime. All the drive me- 


from weather and 


Jigs * Hoppers 


chanism fits compactly inside the pulley shell, protected 


dirt. There are no chains, belts or 
sprockets to service, replace or en- 
danger personnel. Sizes to 125 hp. for 
inclusion in new conveyors or for 
modernizing old conveyors. 


Bring your hard-to-solve materials 
handling problems to YUBA. Let our 
knowledge help you work your prop- 
erty most profitably. For recommen- 
dations and estimates, call, wire or 
write YUBA Today. 


Dredges * Hoists * Winches * Drums * Screens 


* Bins + Drives and Shafting 


Expansion Joints * Built-to-order Machinery 


VUBA MANUFACTURING CO. 


Room 605, 351 California St., San Francisco 4, California, U.S.A. 


AGENTS J SIME, DARBY & CO., LTD. - SINGAPORE, KUALA LUMPUR, PENANG. 
\ SHAW DARBY & CO., LTO., 14 & 19 LEADENHALL ST., LONDON, €E.C. 3. 


CABLES: YUBAMAN, San FRANCISCO SHAWOARBCO, LONDON 
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Positions Announced 


United States Civil Commission. Applica. 
tions for competitive examinations for Highway 
Engineer Trainee positions for duty in the 
Bureau of Public Roads, may be obtained from 
any post office and from the U.S. Civil Service 
Commission, Washington 25, D.C. Application 
cards must be received or postmarked before 
January 25, 1956. Salary range for the positions 
is from $3,415 to $4,345. 


Corps of Engineers. The New York District 
of the Corps of Engineers has a critical need for 
engineers for work on military and civil cop. 
struction projects. Positions include:  Ciyjj 
Engineers (Sanitary GS-11), $6,390; Structuraj 
Engineers (GS-9-11), $5,440 to $6.390; Hydraulic 
Engineers (Design GS-9-11), $5,440 to $6,390; 
Materials Engineers (Soils, Asphalt Concrete 
GS-7, 9, 12), $4,390, $5,440, $6,390, $7,570, 
Construction Engineers, (GS-7-9), $4390 to 
$5,440. Information from the Personnel Branch, 
New York District, U. S. Corps of Engineers, 
11 East 16th St., New York 3, N. Y. (Spring 
7-4200, extensions 349 or 350). 


U. S. Soil Conservation Service. The SCS in 
Mississippi needs civil, agricultural and hydraulic 
engineers. Starting salaries are $4,345, $4,930, 
and $5,440, depending on experience. If inter. 
ested, please write Soil Conservation Service, 
PO Box 610, Jackson, Miss., giving a brief 
summary of educational background and experi- 
ence. 


California State Personnel Board. Vacancies 
now exist for engineers at Los Angeles and Indio 
in the south and at Santa Rosa and Bishop in the 
central part of the state as a result of the state. 
wide program of water pollution control. The 
recruitment section of the State Personnel Board, 
801 Capitol Ave., Sacramento, is looking for water 
pollution control engineers at both the associate 
and senior level. Interested persons must be pre- 
pared to go to California for the interview and 
examination 


U.S. Civil Service Commission. Positions in 
the Bureau of Reclamation located throughout 
the western states and Alaska, with entrance 
salaries starting at $4,345 to $5,440 a year. 
There will be no written test but appropriate 
engineering experience is mecessary. Further 
information and application forms may be ob- 
tained at post offices throughout the country or 
from the U. S. Civil Service Commission, Wash- 
ington 25, D.C., or from the Central Board of 
U.S. Civil Service Examiners Bureau of Reclama- 
tion, Denver Federal Center, Denver, Colo., 
until further notice. 


Corps of Engineers. The Engineer Center at 
Fort Belvoir, Va., has the following positions 
available: Bridge Engineer GS-7-9-11, $4390- 
$6390p/a; Civil Engineer GS-5-7-9-11, $4345- 
$6,390p/a; structural engineers, GS-9, $5,440p/a. 
Secure applications from Federal Employment, 
Standard Form 57, or any Civil Service or Depart- 
ment of the Army Civilian Personnel Office. 
Mail them to Civilian Personnel Office Employ- 
ment Division, Room 200A, Bldg. 211, 21st St., 
The Engineer Center, U. S. Army, Fort Belvoir, 
Va. 


City of St. Louis. The city of St. Louis, Mo. 
has the positions of civil engineer I ($369.31 to 
423.91 per mo.), Civil] Engineer II, ($419.58 to 
$486.31), and Civil Engineer III, ($527.04 to 
$595.51), available. Write to the Department of 
Personnel, 235 Municipal Courts Building, 
St. Louis, Mo, 


City of Norwalk. The city of Norwalk, Cont. 
has the following vacancies on their staff: assist- 
ant city planner ($4,050 to $4,850), and city 
planner ($4,450 to $5,450). For further inform 
tion write to the city Planning Commission, 
Veterans Memorial Park, Norwalk, Conn. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


W. 40th ST. | 84 E. RANDOLPH ST. | 100 FARNSWORTH AVE. 


Men Available 


Civit ENGINEER; J.M. ASCE; C.E., 1954; 
Engineering in Training, Ohio; 26; married. 
Desires municipal, county, or field engineering in 
New York State or New England. Experience: 
commercial and industrial building construction 
(3 years cooperative); highway and _ bridge 
design and construction, soils analysis (1 year 
full-time employment.) C-90. 


SUPERINTENDENT OF CONSTRUCTION, MUNICI- 
pAL WATER WorRKS, OR CITY ENGINEER; A.M. 
ASCE; location desired, Oklahoma, Texas, the 
South, or overseas in temperate climate. Over 
40 years in responsible capacities in airfield 
design and construction, municipal water and 
sewage works, design construction and operation; 
dam construction; railroad location, construction, 
operation; and defense construction. C-91-356- 
Chicago. 


Crvit ENGINEER; J.M. ASCE; 25; married; 
BS.C.E., 1951; 2!/2 years’ experience in concrete 
design and construction in field and office. Just 
completed 2 years in heavy construction with 
U.S. Army Corps of Engineers. Desires position 
with general contractor. Available January 1956. 
Location preferred, central or southern California. 
C-92-1029-San Francisco. 


Civit ENGINEER; J.M. ASCE; 30; married; 
B.S.C.E.; 5 years’ experience as field engineer; 
land surveys; steam plant and paper mill con- 
struction. C-93. 


STRUCTURAL 
ENGINEERS 


BRIDGE 
DESIGNERS 


Excellent opportunity for Struc- 
tural Engineers experienced in 
design of structural steel or rein- 
forced concrete, who desire to 
work with an established organi- 
.zation on large, long-term ex- 
pressway programs. Recent 
graduates and detail draftsmen 
accepted. Pleasant living condi- 
tions in Harrisburg, Pennsyl- 
vania. Positions also available 
in Pittsburgh, Pennsylvania 
and Florida. Insurance, pen- 
and bonus plan reward 
service. 


Send complete outline of experi- 
ence, date available and salary 
desired in first letter to: 


GANNETT, FLEMING, 
CORDDRY & CARPENTER, INC. 
Box 366, Harrisburg, Pa. 
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DETROIT SAN FRANCISCO 


57 POST ST. 


Junior Civit ENGINEER; J.M. ASCE; 26; 
married; B.C.E., 1953; 2!/2 years’ responsible 
experience in Department of Public Works, City 
of New York. Available late November, upon 
release from Corp of Engineers, U.S. Army. 
Desires responsible position in either structural or 
highway design, with opportunity to advance. 


SENIOR ADMINISTRATIVE CIVIL ENGINEER; 
A.M. ASCE; with 25 years’ wide experience in 
construction, maintenance, production phases of 
large operations; major industrial emphasis cost 
control. Field practice from design survey 
through resident engineer on heavy excavation, 
plant, buildings, services, townsites. Office 
functions include structural design; economic 
studies; liaison, office, cost project engineer; 
drafting administration contracts. C-95 


Civit ENGINEER; J.M. ASCE; B.S.C.E, 1950; 
P.E., New Jersey; 29; married; experienced in 
estimating and construction of buildings, piling, 
pipelines, bridges, and general engineering type 
construction. 
C-96, 


Desires position in New Jersey. 


ConsTRUCTION ExecuTIveE; M. ASCE; B.S.- 
S.E.; 1940; graduate work; registered _profes- 
sional engineer; 37; married; over 17 years’ 
diversified experience as engineer, designer, gen- 
eral superintendent, and executive in general 
construction (heavy). Over 6 years’ active duty 
in Line and Civil Engineer Corps, U. S. Navy. 
Desires administration or executive position. 
Prefer opportunity to become member of firm. 


Positions Available 


ASSISTANT City ENGINEER, civil, under 50, 
P.E., with experience in construction and design. 
Civil Service tenure. Salary, $7,740-$8,688 a 
year. Location, Michigan. W-2102-D. 


EsTIMATOR, civil graduate, with field engineer- 
ing and estimating experience on bridges, founda- 
tions and general heavy construction. Salary, 
$6,000-$8,500 a year. Location, western Penn- 
sylvania. W-2108. 


ENGINEERS: (a) Construction Managers, 
experienced, to take charge and handle the con- 
struction of a large paper mill. Must have ex- 
tensive experience in the construction of major 
and modern paper mill. (6) Project Managers, 
experienced on the construction of steam-electric 
generating plants. Location, South. W-2142. 


ENGINEERS: (a) Project Engineer, Structural, 
B.S. in Civil or Architecture, 30-45, at least 5 
years of heavy construction supervision or ad- 
ministration. Will supervise personnel of con- 
struction contractors and prepare reports, etc. 
(c) Office Engineer, 30-45, B.S. in civil or me- 
chanical engineering; at least 8 years’ experience 
in heavy construction or engineering. Estimate 
all phases of work—structural, mechanical, elec- 
trical, utilities, etc. Prepare all construction 
project estimates, prepare and execute all con- 
struction change orders, etc. Salaries open. 
Location, New York State. W-2162. 


SaLES ENGINEER, 27-35, civil graduate, with 
concrete experience, for technical field work with 
customers of cement manufacturer. Salary, 
— a year. Location, Northeast. 


SaFETY ENGINEER, degree, for casualty insur- 
ance field. Will consider a recent graduate, but 
prefer man with some experience. Will repre- 
sent company to clients in a consulting capacity 
on safety measures to prevent losses. Clients 
include many large industrial organizations. 
Salary open. Considerable traveling. Location, 
after training period, West Coast. W-2175-S. 


Town ENGINEER, civil graduate, with at least 
5 years’ public works engineering experience cov- 
ering municipal buildings, streets, sanitary and 
water facilities. Salary, $7,500—-$8,500 a year. 
Location, Nassau County, L.I., N.Y. W-2204. 


This placement service is available so 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in adyance. 


CONSTRUCTION ENGINEER, with civil or mining 
engineering training and tunnel experience, to 
supervise line and grade, check quantities and do 
project engineering. Salary, $8,400 a year 
minimum. Location, western Pennsylvania. 
W-2220-Rewritten. 


CONSTRUCTION SUPERINTENDENT, civil engi- 
neer, with experience in the construction of com- 
mercial and industrial building in southern Ohio. 
for advancement. Salary open. 

-2257- 

SuRVEYOR-ENGINEER, not over 35, preferably 
married, experienced as chief of party or instru- 
mentman. Capable of keeping good field notes, 
fair draftsman. Must be graduate or have suf- 
ficient experience in surveying and general civil 
engineering, to carry out instructions in field 
and office on land surveys, minor design problems 
on highways, drainage and small structures. 
Draft exempt. Salary open. Location, Florida. 
W-2268. 


HiGHWAyY ENGINEER, registered civil engineer, 
specialist in highway and turnpike design. Will 
head a newly formed highway engineering sub- 
sidiary of a well-established Eastern engineering 
and construction firm. Salary open. W-2297. 


ArrportT MASTER PLANNER for Eastern archi- 
tect-engineering firm. Registered architect or 
civil engineer with extensive experience in master 
planning of complete airports. Salary open. 
W-2302. 


civil 
estimator 


Large New York engineering 
and construction firm has staff 
opening for Chief Civil Esti- 
mator. Should be graduate 
civil engineer with experience 
in power plant field. Partic- 
ularly interested in a man 
with field engineering or con- 
struction supervisory experi- 
ence on hydroelectric de- 
velopments. Should be ca- 
pable of heading up civil 
estimating group. Excellent 
opportunity for qualified 
man. Please submit resume 
of education, experience 
and personal data. 


BOX 259 
CIVIL ENGINEERING 
33 W 39TH ST. 
NEW YORK 18, N. Y. 
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CONSTRUCTION ENGINEER, young, civil gradu- —— 
ate, with estimating, office engineering and build- 
ing construction experience covering schools, 
commercial and industrial buildings. Salary 


CIVIL open. Location, South Carolina. W-2308(b). $ A LES we AN AGER 
Project MANAGER for new major work in 


architecture, mechanical or civil engineering and T 
10 to 15 years’ experience in engineering con- 


struction or maintenance work with at least 5 


br 4 the work and follow-up on major projects to be 
For position as Township En- carried out by the private contractors. May as- 
M C in the of utilities, or INDUSTRY 
other types of construction, alterations or main- 
gineer in a orris ounty, tenance projects. Salary, $6,000— gta a year. 


e Location, Upstate, New York. W-2331 
New Jersey community. 
wanted by large manufacturer 
i ASSISTANT OFFICE AND FIELD ENGINEER, 
Salary open. Desirable Young, civil graduate, with construction experi- of water pipeline joining and 
ence for study and design of plant improvements 


living and working condi- at crushed stone producer. Salary, $5,000- repair products. 
Location, eastern New York 
tions. Experienced _indi- 
P Requirements 
vidual would have full Drrector OF ENGINEERING, civil graduate, 
per vow structural experience and 8 to 10 — ¢ Have civil or mechanical engi- 
H administrative experience in supervising complete 
charge of Township eng! engineering department for large architectural neering degree 
tion and coordination of structural, civil, mechani- e e—37 to 
neering projects, esp. roads, cal, and electrical engineering departments. Lo- ° 
drainage, maps, etc. Reply cation, California. W-2356-S. e Five years in design, construc- 
tion, or sale of materials for 
~ EVELOPMENT ENGINEER, , B.S. in Civil, 
in derall giving age, exper! Mechanical, or Architectural Engineering, with 3 water works or hydroelectric 
° to 5 years’ experience in architecture or mechani- 
ence, salary desired, etc. cal engineering. Will have outside contact with penstocks. 
major architectural firms, contractors and fabri- 
cators. Will do development work in architec- ¢ Good commercial sense 


tural field. Salary open. Location, California. 


W-2392 
Box 261 Send resume and salary re- 


CIVIL ENGIN EERING ENGINEERS: (a) Resident Engineer with at quirements. 


least 10 years’ highway and bridge construction 


experience; (6) Field Engineer with at least 5 

33 West 39th Street years’ highway and bridge construction experi- 

N Yo k 18 N Y ence; (c) Transitman with construction experi- Box 262 
ew r e ence, to give line and grade; (d) Inspectors with 

highway or heavy construction experience, Sal- Civil Engineering 

Location southern Connecticut. 


Te the Executive Secretary of ASCE 


HIGHWAY ENGINEERS 33 West 39th Street, New York 18, N.Y. 
OVERSEAS AND DOMESTIC CJ | wish to take part in the work of the Pipeline Committee. 


@ | volunteer as a worker on the following sub-committee: 


Applications now being accepted for a limited number of additional 3 


[] | volunteer as a speaker on the following subject: 


Foreign project located near Bangkok, Thailand requires qualified Hi 
perience as construction inspectors, party chiefs or instrumentmen; Cc] | suggest the following as a speaker and subject: im 
ages 28 to 45, degree or college background. Bachelor status St 
only; excellent salaries and allowances; free food and lodging. wl 
Oa 4 civ 
Openings for draftsmen and junior design engineers in our St. suggestions for thi 
d other activities, p new bers, or informa- 
Louis office require young men, preferably with degrees, with one tive data for your files. ne 
or two years experience. Positions available now offer excellent po 
opportunities for the future. C] | am in favor of a new Pipeline Division. eu 
CJ If a new Pipeline Division is formed, please enroll me. ha 
Field men with highway location experience are invited to inquire pr 
regarding openings on survey parties for midwest projects. C] 1 am now enrolled in the..........0.++e+++ Division, 
tes 
rience, plus employee benefit and retirement plan, paid i 
lication form. (0) 


SVERDRUP & PARCEL ENGINEERING COMPANY 
1134 Locust Street St. Lovis 1, Mo 
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Boeing ''C.E.’s’’ help create America’s first jet transport 


Here is another important “first” for 
Boeing civil engineers. They played an 
important part in creating the Boeing Jet 
Stratoliner 707, shown here as it will look 
when it takes to the air. Many Boeing 
civil engineers are now at work perfecting 
this epochal airliner. Other civil engi- 
neers are developing structures and com- 
ponents for years-ahead airplanes and 
guided missiles that will continue to en- 
hance Boeing leadership—and their own 
professional prestige. 

A prototype of the 707 has been flight- 
tested for well over a year, both as a com- 
mercial jet transport and as the KC-135 
jet tanker for the Air Force. Boeing engi- 
neers are proud of their vital contributions 
to this and other aircraft: the Boeing 
IM-99 Bomare pilotless interceptor, now 


CIVIL ENGINEERING 


under intensive development . . . the 
giant B-52 global bomber, at present 
being delivered to units of the Air Force 
. . . the B-47 jet bomber, mainstay of 
Strategic Air Command. These engineers 
are members of aviation’s top creative 
team. There are more than twice as many 
of them with Boeing now than at the 
peak of World War II. This is evidence 
of the company’s solid expansion, and of 
the opportunities for engineers’ career 
growth. 

The importance of the civil engineer’s 
art is continually increasing at Boeing: in 
structural development that utilizes new 
materials like titanium, magnesium, spe- 
cial alloys and plastics; in flight and static 
testing; in stress analysis, and many other 
large and fast-growing fields. 


December 1955 


SEATTLE, WASHINGTON 


Boeing needs additional engineers, 
mathematicians and applied physicists 
with advanced degrees now. If you feel 
that you would fit in with Boeing’s tradi- 
tion of engineering leadership, there may 
be a place for you on a team in research, 
design or production. 

JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. D-46, Seattle 14, Wash. 


R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. D-46, Wichita, Kansas 


If you want further information on the advan- 
tages of a career with Boeing, please send coupon 
to either of the above addresses. 


Name 


College(s) 
Address _ 


Degree(s) _—-Year(s)__ 


Telephone Number 


SOLEMN 


Aviation leadership since 1916 
WICHITA, KANSAS 
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AIRCRAFT 
ENGINEERS 


With Experience 
WANTED 


GRUMMAN 


LAYOUT DESIGNERS 


Airframe Structures 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 


Systems Design 
Testing 


STRUCTURES 


Stress Analysis 


RESEARCH 


Computer Engrs. Digital or 
Analog 
Vibration & Flutter Engrs. 
Dynamic Analysis—Systems 
Engineers 


cARMAMENT INSTALLATION. 
AERODYNAMICS 
INSTRUMENTATION 


TOOL DESIGNERS 


Recent Graduates with Aero- 


nautical, Mechanical, Civil or 


Engineering Physics Degrees 
may qualify. 


Proof of U. S. Citizenship Required 
APPLY IN PERSON 
OR SEND RESUME TO: 
Engineering Personnel Dept. 
INTERVIEWS AT 
Employment Office 
South Oyster Bay Road 
North of Railroad 


Monday thru Friday 
°©8:30-11:30 AM; 1:30-3:30 PM 


GRUMMAN AIRCRAFT 


Engineering Corp. 
Bethpage, N. Y. 


Applications for Admission to 
ASCE, Oct. 15-Nov. 12, 1955 


Applying for Member 


BERNARD B. BERGER, Cincinnati, Ohio 

FRANK ANTHONY Butrico, Washington, D.C. 

ARTHUR CHENG CHUNG CHANG, Taiwan, Formosa 

TsuNG-LIEN Cuou, Newark, N. J. 

RoBeERT CHARLES DeHart, Washington, D.C. 

RICHARD Net Doo Le, Sacramento, Calif. 

JoHN BARNETT DuNBAR, Montgomery, Ala. 

PETER FERRER, Richmond, Va. 

AMERIGO GINNINI, Hammond, Ind. 

M. TeEpD Jacoss, Santa Ana, Calif. 

Hat JupDSON JENNINGS, Denver, Colo. 

KEnyon, Barstow, Calif. 

MARVIN CLARK May, Albuquerque, N. Mex. 

HucH HaynswortH McCatium, Guatemala 
City, Guatemala 

KENNETH EDWARD Every MILLER, Eldoret, 
Kenya 

Ivan ALLEN Moore, Denville, Ill. 

MIGUEL ANGEL RIVERA BERMUDEZ, Honduras, 


FRANCIS ScHADE, Cleveland, Ohio 

OLIN WELLBORN ScuRLOCK, Dallas, Tex. 

McDattTon SHELBY, Austin, Tex. 

FREDERICK CHRISTIAN SIHLER, Denver, Colo. 

WILLIAM SHAFFER STAUB, Charleston, W. Va. 

BERNIE Amos TRICE, New York, N.Y. 

— FRANK WESTINGHOUSE, Bloomington, 
Ind. 

EpWARD JosEPH WOLNIAK, Chicago, II. 

TAE SANG Won, New York, N.Y. 

LENUEL FREEMAN WYLIE, Amarillo, Tex. 

DanreE_ Houston Younac, Aurora, Minn. 


Applying for Associate Member : 


DoNALD JorDAN ADAMs, Phoenix, Ariz. 

NorMAN FRANCIS DE SouzA ARANHA, Nassau, 
Bahamas 

RICHARD GEORGE BarTH, Lake Jackson, Tex. 

LUTHER ALTON BEALE, SR., Beaumont, Tex. 

JAMES FINLEY Boney, Raleigh, N.C. 

ARTHUR WINSTON Buscu, Houston, Tex. 

LEon CHILKOwSKY, S40 Paulo, Brazil 

JoszrpH DumeE Duvat, Sugar Estate, Mauritius 

JoHN Gorpon Hammer, Washington, D 

ARTHUR Jacus, Minneapolis, Minn. 

VLADIMIR JOHN KAROLL, Sydney, Australia 

Joun JAMES LEEGAN, Charleston, W. Va. 

ANDREW WILFRID MARRIS, Vancouver, B.C., 
Canada 

EDWARD QUENTIN MOULTON, Columbus, Ohio 

JouN Karv Perry, Juneau, Alaska 

ALBERT THEODORE PETERSON, Oxnard, Calif. 

JAMES REIS, Tacoma, Wash. 

James DouGvass SANDKER, Dallas, Tex. 

JAMES JOSEPH Scott, JR., Charleston, S.C. 

RoBeErRT Horace Swartz, Closter, N.J. 

Wo rrson, Hicksville, N.Y. 


Applying for Affiliate 


RicHARD HAYWARD TUNSTEAD, New York, N.Y. 


Applying for Junior Member 


Sarvep Qarm ALI, Albuquerque, N. Mex. 
FRED EMANUEL ANDERSON, JR., Washington, 


TAMNOON ANSUSINHA, Ithaca, N.Y. 

CorneLiA Maury Ayre, Richmond, Va. 

JoHN ALEXANDER HENSTRIDGE Brown, Cooma, 
N.S.W. Australia 

Burton DANzIGER, Pittsburgh, Pa. 

Tuomas Hoatson Epwarps, Detroit, Mich. 

WALTER FREY, San Francisco, Calif. 

WitiiaM DANIEL FINN, Seattle, Wash. 

CLARENCE LoRING HA tt, Garden Grove, Calif. 

— RAMACHANDRA JANARDAN, Fort Collins, 

olo. 

FRANCIS Louis KRIEGER, Hoyt Lakes, Minn. 

AuNnG Kywe, Cambridge, Mass. 

Howarp CLINTON MINER, Sacramento, Calif. 

GUILLERMO ALBA RIVERA FERRER, San jose de 
Ocoa, Republica Dominicana. 

Roy Soroku SHIMABUKURO, Honolulu, T.H. 

SHELDON SPEVAK, Jacksonville, Fla. 

Epwarp TEADERMAN, Toledo, Ohio 

JoHN MICHAEL TEx, San Diego, Calif. 

FERNANDO LuIS TorRES, Bethlehem, Pa. 

RENE CESAR CABASSA VouUSTAD, San Juan, P.R. 

Don Haro_p Atlanta, 

DEAN Seattle, Wash. 


Applications for Junior Membership from 
ASCE Student Chapters are not listed. 


STRUCTURAL 


Engineers 
Designers 
Draftsmen 


Openings in field of 
Industrial and Power 


Plant Design 


JACKSON & MORELAND 


ENGINEERS 


600 Park Square Bidg. 
Boston 16, Mass. 


STRUCTURAL 
DESIGNERS & DETAILERS 


Prefer CE or Arch E with several 
years’ experience in bridges, in- 
dustrial buildings, or pressure 
vessels and heavy ducting. Will 
consider lesser experience with 
good educational background in 
structural analysis. 


Unusual engineering opportuni- 
ties exist in our well established 
firm in connection with the design, 
construction supervision and _in- 
spection of a wide variety of 
engineering projects in both con- 
crete and steel. Included are 
bridges, industrial buildings, ad- 
vanced test facilities and other 
construction of an industrial na- 
ture, and various types of high- 
way work. Openings available 
in St. Louis and San Francisco. 


Please write fully to— 


SVERDRUP & PARCEL, INC. 


Engineers-Architects 
915 Olive St. Louis 1, Mo. 
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E.W. 


LOCKH! 
CALIFO 
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Lockheed diversification 
in action... 


Atright: engineers and scientists work on some 
of the 46 major projects in progress at Lockheed 


Operations Research discussion 
on continental defense 
Operations Research openings 
Electronics Specialists 
Fire Control and Guidance 


Structural Engineering openings 


Fatigue test on 
Super Constellation skin 


Research Specialists 
Structures Engineers 


Specialists Stress Analysts 
Aerodynamics Engineers Weight Engineers 
Physicists 


Why Lockheed offers Engineers better careers 


There are three main reasons: 


1. More opportunity for promotion 
because there are more supervisory positions to 
be filled with 46 major projects underway, 
including 13 models of aircraft on assembly lines. 


IBM 701 applied to jet 
transport flutter problem 
Math. Analysis openings 
Math. Engineers 
Math. Specialists 
Math. Analysts 


Design study on hydraulic 
requirements of new transport 


Design openings 
Design positions are open 
2 P at all levels in controls, 

More career security electrical, hydraulics, 


because Lockheed activities cover virtually the mechanical, power plant and 
structures fields. 
entire spectrum of aeronautical endeavor. 


3. Life in Southern California 
Scenic beauty, unmatched climate, wide 
recreational opportunities enhance life in 
the San Fernando Valley. 


To Engineers who lack aircraft experience 
Aircraft experience is not necessary to join Lockheed. 

It’s your engineering training and experience that count. 
Lockheed trains you for aircraft engineering—at full pay. 


Aerodynamic meeting on 
high-speed fighter 
Aerodynamics openings 
Aerodynamics Engineers 
Aerodynamicists 

_ Dynamics Engineers 
Wind Tunnel Test Engineers 


In-flight test on air 
speed performance 
Flight Test Engineering openings 
Flight Test Engineers 
Flight Test Analysts 
Instrumentation Engineers 
Electrical Research Engineers 


Coupon below is for your convenience in requesting 
application form and more information on how 
Lockheed’s expanding program can advance your career. 


E. W. Des Lauriers, Dept. C-1-12 


LOCKHEED AIRCRAFT CORPORATION 
CALIFORNIA DIVISION ¢ BURBANK, CALIFORNIA 


LOCKHEED 


Please send me a brochure describing life and work 


at Lockheed and an application form. Cal if ornia Division 


AIRCRAFT CORPORATION 


surBANK CALIFORNIA 


Name 


Field of Engineering 


Street Address 


Home Phone 


City and State 
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EQUIPMENT, MATERIALS and 


METHODS 


NEW DEVELOPMENTS OF 


First Batching Plant on Wheels 


THE FIRST BATCHING PLANT ON WHEELS 
is a complete ready-to-operate unit. 
Known as the Noble-Mobile, it drives the 
highways within legal limits directly to 
the job site where shorter hauls result in 
greater capacity. The Noble-Mobile 
saves erection costs and requires no footing, 
crane or electrical wiring. Utilizing bulk 
cement, it has an output of 60-yd or more 
to truck mixers. Aggregates are charged 
with scooploader, conveyor or clamshell. 
Noble Manufacturing Company, CE 
12-118, 1860 Seventh St., Oakland 20, 
Calif. 


Submersible Booster Pump 


A SUBMERSIBLE TYPE PUMP has been 
designed to meet the rigid requirements of 
industrial and municipal pump users. It 
provides invisible and noiseless operation, 
greater safety for both people and equip- 
ment, extra dependability in any weather, 
minimum space requirements, and vir- 
tually maintenance-free performance with- 
out need of lubrication. Embodying 
many improvements, the pump has an 
oversize shaft, and a mechanical shaft 
seal designed specifically for submerged 
service. The General Electric Motor has 
a larger oil reservoir. The pumps are 
factory assembled units so that the equip- 
ment is ready for use upon installation 
without adjustment. 

Standard models are available from 5. to 
150-hp, with discharge head 50 to 500 
ft and 100 to 4,000 CPM capacity. 
Layne & Bowler Pump Company, CE 
12-118, 2943 Vail Ave., Los Angeles 22, 
Calif. 


Rotary Compressor 


AN ALL-NEW PORTABLE ROTARY COM- 
PRESSOR, the Blue Brute 600, has been 
placed on the construction equipment 
market. A modernized unit with stream- 
lined styling, new design and engineering 
features, it employs the most up-to-date 
engineering princinles ever incorporated 
in any compressor of its kind. An easy- 
acting clutch allows operators to warm-up 
the engine before cutting the compressor. 
This results in less wear, quicker starts in 
cold weather, and _ simplified engine 
maintenance. The new Blue _ Brute’s 
unique cylinder arrangement  gravity- 
drains all oil and moisture during shut- 
downs. This feature assures protection 
of blades on cold starts. Engineers have 
simplified the design of the new compressor 
to a point where an unskilled mechanic 
can replace the rotor blade in a matter of 
minutes in the field. Worthington Cor- 
poration, CE 12-118, Harrison, N. J. 
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INTEREST AS 


Automatic Level 


WITH ITS OBJECTIVE LENS suspended by 
three wires, fine leveling of a new Italian- 
made instrument is automatic. All that’s 
necessary is to roughly center the bubble 
in a bull’s eye level. Gravity does the 
rest. Built in the style of a periscope, the 
upright portion of the level houses the 
suspended objective lens and a prism 
mounted above. The objective lens is 


Filotechnic Transit-Level 


held loosely in place by a flanged ring to 
prevent damage if the instrument is in- 
verted while being moved about. A 
prismatic device projects an image of the 
bull’s eye level into the field of view of 
the telescope eyepiece. This permits the 
operator to check the level of the instru- 
ment at the same time as he makes a 
reading from the rod or station. Distance 
readings are made in the orthodox manner. 
For more accurate readings of rod gradu- 
ations, the instrument can be equipped 
with a micrometer screw. The standard 
instrument has a 24X telescope and is 
accurate to within 0.028 ft per mi. The 
instrument comes with a specially de- 
signed carrying case and adjustable leg 
tripod. Filotecnica Salmoiraghi, CE 12- 
118, 41-14 24th St., Long Island City 1, 
& 


REPORTED BY 


MANUFACTURERS 


Plastic Glass-Cloth 


TO INSURE THE DIMENSIONAL ACCURACY 
of engineering drawings or reproductions, 
a tough, flexible, translucent Glass-Cloth 
is now being widely used. Plastic im- 
pregnated, the Cloth meets the urgent 
need for a convenient and economical 
drafting and reproduction medium. Its 
essential quality is its dimensional sta- 
bility. Because it has a much lower 
coefficient of expansion than vellum or 
tracing cloth, Glass-Cloth has already 
replaced these materials in the aircraft 
industry, and many others. In addition, 


: it is replacing the old method of producing 
' stable drawings on metal sheets with 


costly photo equipment and many time- 


consuming hours. Glass-Cloth can be 


used for dimensionally stable originals, 


' master duplicates, true-to-scale reproduc- 


tions, as well as map reproductions and 
comparator charts. Geo-Optic Company, 


~ Inc., CE 12-1 18, 170 Broadway, New York 
N.Y. 


Sidebooms 


A COMPLETE LINE OF SIDEBOOMS match- 
ing International Harvester’s new line of 
tractors TD-24 to TD-9 has just been 
announced. The complete series of side- 
booms consist of six models from the 
PBI-9A to the PBI-241BH. Brand new 
features are the bottom hinged, hydraulic, 
extendable counter-weights operated and 
powered by a combination pump and valve 
tank unit. Lifting range is 110,000-lb 
capacity on the PBI-241BH at 4ft 
radius. Also new is a change of the 
operating levers from vertical to horizontal 
position. This ties in with the operator 
comfort theme currently featured on the 
new IH tractors. Superior Equipment 
Company, CE 12-118, Bucyrus, Ohio. 


Spark Resistant Demolition & 
Digging Tools 


A NEW LINE OF PAVING BREAKER, 
DEMOLITION AND DIGGING TOOLS is on the 
market. These tools are for application 
in any plant handling such hazardous 
liquids as gasoline, naptha, benzine, lac- 
quers, or flammable gases or dusts which 
could be ignited by a spark. Forged 
from a beryllium copper alloy, a material 
long known for its spark resisting pur- 
poses, they have a greater durability and 
longer life than that of their cast counter- 
parts. Safety engineers can now play it 
safe, and at the same time get far greater 
tool life than ever before possible with this 
type of accessory. Ingersoll-Rand Co., 
CE 12-118 11 Broadway, New York 4, 
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Derrick Boats 


Two NEW DERRICK BOATS of large 
capacity and unusual mechanical arrange- 
ment come equipped with an aluminum 
alloy boom with a working length up to 
200 ft. This extreme reach permits 
setting sheetpiling 100 ft long and elim- 


: 


inates rehandling of material on the river 
bank. To provide the most effective 
boom length for any job, the boom was 
designed so it can be lengthened and 
shortened easily. A cable suspender 
system of boom fall sheaves was used to 
eliminate installation of additional cable 
for the longer booms. 

The boats were designed with nearly 
square hulls to facilitate full rotation by 
the rig. Powered by steam, the two large 
rigs can handle heavy-duty clamshell 
buckets with capacities up to 5 cu yd. 
Dravo Corporation, CE-12-119, Neville 
Island, Pittsburgh 25, Pa. 


Mighty Mover 


SOLVING THE PROBLEMS OF MOVING 
HEAVY MACHINERY WITH SAFETY, plus 
economy and speed is claimed for a revolu- 
tionary new dolly, the ‘‘Mighty Mover’’. 
Sold in sets of four, they bolt on to ma- 
chinery after the equipment is raised with 
either a jack or a fork lift. Each dolly 
has two 4-in roller-bearing cast iron 
wheels, side and top plates of tough steel 
with a standard !/2-in threaded hole in the 
top swivel plate for bolting machinery. 
The set of four is guaranteed to carry 
loads to 90-tons, yet one man can easily 
move heavy machines in a fraction of the 
time formerly taken by a large crew using 
skids, wenches and cables. This virtually 
eliminates the possibilities of injuries. 
“Mighty Movers” are 9-in long, 5-in in 
width and height, and weigh 40-Ibs. 
The Acorn Company, CE 12-119, 1482 
South Milwaukee St., Denver 10, Colo. 
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Here's TREMEN 
COMPACTION 


... for rapidly and most economically achieving or exceed- 
ing specified densities in the consolidation of rock, slag, soil-bound macadam, 
gravel and sand base courses. Only one pass of the Jackson Vibratory 
Multiple Compactor is usually required to thoroughly compact a full, standard 
course. Likewise, in rock and slag when sufficient fines are spread, all voids 
from top to bottom can be filled chock full with one pass of this machine. 
Standard width is 13’, 3”; working speeds: Up to 60’ per minute; reverse: 


Up to 5 MPH.. 
PAVEMENT WIDENING — LARGE AREA FILLS, ETC. 


The Jackson Multiple is also the very 
finest equipment to be had for com- 
pacting the sub-base and base courses 
in pavement widening projects. By tow- 
ing the compacting units at the side 
of the tractor, any granular material 
used for this purpose can be com- 
pacted to specified density in just one 
pass (compactor bases overlap). Large 
fills is another area in which this ma- 
chine really shines. It’s fast, thorough 
and very versatile; gets into places 
other machines can't reach. And for 
the really tight spots one or more of 
the compacting units may be detached, 
fitted with operating handle and used 
as a standard Jackson Manually 
Guided Compactor (self-propelling). 
By all means see this extremely ad- 
vantageous equipment at your nearby 
Jackson distributor who has it both for 
rent and for sale. Distributor’s name 
and literature on request. 


The MULTIPLE on base course of a 
widening job 36” wide, 9” thick. 

One of the compacting units fitted with 
operating handle and used individually. 


‘JACKSON 


“LUDINGTON, MICH. 
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Save time 
Save money 


Adjustable double bubble always 
visible THROUGH SAME EYEPIECE 
@s cross hairs and field. 


@ No need to turn telescope dur- 
ing leveling 

@ American type—erecting eye- 
piece, 4 leveling screws 

@ Unbelievably fast and accurate, 
yet simple-to-use. Economical! 


Mail this coupon for details & 


INSTRUMENT CORP. OF AMERICA 
11-27 44th Rd., LONG ISLAND CITY, N. Y. 


! Please send me Booklet A 
| with information on Fennel... 


(0 Double bubble [J Alidades 


Other levels Collimators 
O Transits C Stands 
Combinations Tripods 
Theodolites Repair of present 
instruments, (any make) 
NAME. 
ADDRESS. 
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Drawing Board 


DRAFTEZE IS A COMBINATION OF A 
UNIQUE DRAWING BOARD, so_ precision 
engineered as to make possible the use of 
a radical new instrument, a patented 
angular T square and a protractor, in one 
basic instrument. The complete unit is 
so inexpensive that it may be used as a 
second drawing board in the home or in 
the field. Made of the finest imported 
Finnish white birch, the board is covered 


Radical new instrument 


with a replaceable high-grade covering of 
laminated paper which is moisture re- 
sistant. Guide rails, which insure perfect 
angulation of the T square, are of tem- 
pered aluminum. The blade is straight 
grained white maple with clear lucite 
edge, dovetailed and bonded. Weller 
Engineering Company, CE 12-120, 169 La 
Verne Ave., Long Beach 3, Calif. 


Sight Flow Indicator 


A SIGHT FLOW INDICATOR which com- 
bines for the first time flow indication with 
positive check of back-flow has been in- 
troduced. The device has a self-aligning 
soft seat flapper which prevents back 
flow. Two !/,-in thick windows on op- 
posite sides of the body fitting show clearly 
whether or not there is a flow. Approved 
by the U. S. Testing Laboratories for 
LPG service, it may be used for other 
applications requiring flow indication with 
positive check of back-flow. The rugged, 
through-bolted construction is suited for 
severe service in the process industries and 
permits cleaning the sight glasses without 
removing the unit from the pipe line. 

Standard sizes are for 2-in pipe, with an 
operating pressure rating of 250-lbs psi, 
and for 1!/.-in pipe with a rating of 300 
psi. Indicator bodies are of bronze or 
steel and gaskets of Thiokol. Fischer & 
Porter Company, CE 12-120, 544 Jackson- 
ville Rd., Hatboro, Pa. 


CUTS WELDING TIME 
ON RIGID FRAMES 


ELDING time has been cut from 
90 to 12 hours per frame by 
using semi-automatic welding. 


In addition, an estimated 300 hours 
have been eliminated for handling and 
back-chipping that would have been re- 
quired with conventional hand welding. 


Each of 5 rigid frames is made of 2 
tapered all-welded column-knee-rafter 
sections tied together in the field with 
I-beams. The column-knee-rafter sec. 
tions are made from 27-WF-145 beams 
cut on a taper, turned and welded. 


Welding is done in two passes. No 
edge preparation is necessary. Weld. 
ing speed is 22 inches per minute. 


Architect for Elyria High School 
Project: Outcalt-Guenther & Asso- 
ciates. Consulting Engineers: Barber 
& Magee, Cleveland. Contractor: Roth 
Brothers, Norwalk, Ohio. Fabricator: 
Kilroy Structural Steel Co., Cleveland, 
Ohio. 


Fig. 1. Steel framework, 120’ x 104’, 
for high school gymnasium uses welded 
rigid frames. 


Fig. 2. Welding column-knee-rafter secs 
tion with Manual Lincolnweld, semi 
automatic welding in granular flux. 


STRUCTURAL DESIGN DATA 
available to architects, structural engi- 
neers, fabricators. Write us. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 2406 + Cleveland 17, Ohio 


The World’s Largest Manufacturer 
of Arc Welding Equipment 
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‘IRVING GRATING 


in 
x ECONOMY 
x STRENGTH 
VERSATILITY 
*x SAFETY 


| RIVETED “RETICULINE” } 


The most substantial grating design 
made for distribution of heavy 
loads and rugged needs. Pro- 
vides maximum traction com- 
bined with smoothness for 
walking, working, 
wheeling in all 

directions. 


WELDED ‘“‘GRIPWELD”’ j 


Special cross bar effects smoothest, 
most efficient one-piece welded 
construction, assuring maxi- 
mum strength with minimum 
weight, and safety under- 
foot. 


[ PRESSURE: LOCKED 


The cross and bearing bars 
are locked under tremendous 
hydraulic pressure to pro- 
vide a strong, safe, 
lightweight floor. 
X-Bar Grating is 
self-cleaning and 
most economical. 


ALUMINUM 


In riveted and pressure-locked 
types only. Extra-light, corro- 
sion-resistant, spark- proof. 
Ideal for chemical and 
petroleum industries. 


Ask for Illustrated Catalog 


IRVING SUBWAY 


GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5008 27th St., Long Island City 1,N.Y. 
1808 10th St., Oakland 20, California 
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Super Grader 


A NEW MOTOR GRADER, designated as 
model T-700, is now in production as the 
world’s biggest, heaviest and most pro- 
ductive motor grader. Equipped with a 
torque converter and power-shift trans- 
mission, it achieves amazing ease of op- 
eration and performance on the job. 
Designed and built new from the ground 
up, it has been work tested across the 


Model T-700 


country in all kinds of weather and on all 
kinds of jobs. Every part of the grader 
is larger, more efficient, and specially 
designed to obtain tremendous push- 
power at the blade, where power means 
most. Engineered balance is emphasized 
in this new grader, with power, weight 
and blade pressure scientifically matched 
to move more material, in quicker cycles, 
with less operator fatigue. The Galion 
Iron Works & Mfg. Co., CE 12-121, 
Galion, Ohio. 


Truck-Cranes 


FIVE NEW TRUCK-CRANE MODELS, rang- 
ing from 12!/, to 35-ton lifting capac- 
ity, are now being offered. Called 
Zephyrcranes because of their speed in 
moving from job to job, they offer con- 
tractors, industry and municipalities new 
highs in lifting and digging efficiency. All 
of these new models feature true power 
hydraulic control which permits the op- 
erator to control all working operations 
with a flick of the wrist. This feature 
alone, by reducing operator fatigue, in- 
creases output up to 25% or more. The 
Zephyrcranes deliver ample net horse- 
power or actual line pull for all operations. 
This greater net horsepower plus more live 
weight allows the machines to handle 
more work in less time with lower overall 
cost for maintenance and service. 

The smaller models are all-purpose 
lifting and digging machines, while the 
larger models are primarily erection rigs. 
All are mounted on specially designed 
carriers with full-floating walking beam 
rear axle supports that allow travel over 
uneven terrain. Link-Belt Speeder Cor- 
poration, CE 12-121, Cedar Rapids, Iowa. 


BIG HEAD START 


ON DEADLINE WITH 


FOSTER 
RENTAL 


| STEEL—SHEET | 


PILING 


Checking with 120-Ton on 

H-Bearing Frames Anchored to Foster Piling 

Hotel - Department Store - Parking Facility 
THE DENVER COLORADO PROJECT 


Contractors Webb & Knapp got a 
Head Start on this gigantic project by 
calling Foster for rental steel-sheet Pil- 
ing, to complete four sumps (that 
were holding up the major excavation 
of this 400-foot square foundation). 
Foster delivered on time, the exact sec- 
tions and exact lengths of steel-sheet 
Piling needed to get a head start on 
work schedules, 


Foster 12’’x 53 Ib. H-Bearing Piles driven an 
average depth of 50 feet, around perimeter 
of the gigantic 400 foot excavation. 


Whatever You Need in Piling 


Call L. B. FOSTER for Service 

© STEEL-SHEET PILING © H-BEARING PILES 

© LIGHTWEIGHT PILING 
© PIPE PILES 


* TRACK EQUIPMENT PIPE * FABRICATION | 
BSE OSTE RES 


PITTSBURGH 30 


NEW YORK7 © CHICAGO4 
ATLANTA 8 HOUSTON 2 LOS ANGELES 
121 


Write for Catalogs CV-12 
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HERE’S WHY 
LYNAC ORDINARY 
have done it again! 
By improving the design and 
construction of the standard split 
Thick, heavy, Thin, weak tube samplers, Acker engineers 
tugged barrel 1 barrel and 
increased the service life of 
their new LYNAC Sampler 
arm damaged. by over 100%! 
7 Look over the drawings at the 
left and you'll see why. Then, 
- write for literature describing 
Acker’s new LYNAC Sampler. 
COMPLETE CATALOG 
ON SOIL SAMPLING 
Note the thick Compare the thin, 
shoulder of the easily cracked shoulder ACKER DRILL C0., Inc. 
LYNAC Head. of the standard head. SCRANTON 3, PA., U.S.A. 
*Patent applied for 


The Job Required — 


Accurate Engine 


and Detailing, 
Precise Scheduling 


and Uniform Delivery ig 


CONNORS 
PRODUCTS: 
Reinforcing Bars 
Structural Shapes 
Studded T 


Hot Rolled Strip 
Highway Sign Posts 
Special Sections 


2 
z 
2 


Connors Provided Them All 


store in Knoxville, Tennessee, called for exceptional service by 


on your next project by spe 


artment 
mnors, 


Supplying the reinforcing steel for Rich’s new five story de; 


Connors’ * ‘extraordinary performance”’ in supplying this service was 


commended highly in letters received recently from officials of Batson- 
Cook Company, General Contractors, West Point, Ga. 


This correspondence states: ‘‘This is one of the outstanding con- 


struction performances of our experience, considering volume of con- 


Fence Posts crete poured . . . lack of storage space, and accelerated schedule . . . we 
Bulb Tees are aware that it would have been im le without the services you 
rendered.”’ 
Merchant Bars 


dahl 


You can enjoy the same complete, and d services 


g Connors’ reinforcing steel . 


CONNORS STEEL DIVISION 


K, PORTER COMPANY, INC. 


OF PITTSBURGH 


P.O. BOX 2562 - BIRMINGHAM, ne 
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Survey Transit 


A NEW FIVE 3/,-IN SURVEY TRANSIT with 
many improvements for quicker, more 
precise setting isannounced. Included are 
rifle sights that bring the telescope on the 
target immediately, focusing knob through 


Improved Transit 


telescope axis that permits easy setting 
regardless of telescope position, improved 
graduated plate and other new features. 
Though inexpensive, this instrument is 
thoroughly dependable and accurate even 
when subjected to rugged use. Uemco 
Optical Division, CE 12-122, 465 California 
St., San Francisco 4, Calif. 


Paving Breaker Safety Handle 


A NEW SAFETY HANDLE WHICH THE 
MANUFACTURER CLAIMS IS THE FIRST OF 
ITS KIND, was developed as a result of 
many field requests for a safety handle to 
be used on tools in connection with 
demolition work where operators were 
injuring their hands when working close to 
walls or projecting masonry. The new 
safety device weighs less than 2 Ibs. 
Ingersoll-Rand Company, CE 12-122, 11 
Broadway, New York 4, N. Y. 
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Here are important facts 
for the’"man behind the gun” 


... more of the 
features you want, 
yet costs you less! 


Before you buy, compare this White 
Dumpy level with a similar model of 
any other recognized make. From 
every standpoint — design detail ... 
quality construction . . . work-speed- 
ing, life-lengthening features and cost 
— you'll quickly see why a White's 
the best buy you can make. It will 
make your work faster, easier, more 
accurate. Check this comparison chart: 


Instrument 
D. White 
FEATURES No. 7080 
Magnifying power 
of telescope 35X 30X 27X 
Distance away you 
can read 1/100 ft) 1200 ft. | 1050 ft. | 900 ft. 
graduation 
Diameter of 


objective fens 1.81 in. |1.485 in.| 1.69 in. 


Field of view (in 


minutes of arc) 52’ 
Coated optics YES YES YES 
Covered leveling 

YES YES YES 
Can you easily 

replace worn 

leveling screws ves ves 

in the field? 
Sensitivity of level 

vial (in seconds 20” 20” 25” 


of arc per 2mm 
of graduation) 


Price — complete 
with carrying 
case, tripod and | $305.00* 
accessories — 
F.0.B. factory 


higher | higher 


For complete details on the 18-in. 
Dumpy level and other equally fine 
engineering instruments, see your 
David White dealer, or write direct to 
Davin WHITE Co., 359 W. Court 
Street, Milwaukee 12, Wisconsin. 


We offer complete, expert re- 
pair service on all makes, 
all types of instruments. 


*Price subject to change without notice. 
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Electric Log Stacker 


CONVERTING LOGS TO LUMBER for the 
current building boom will be a _ step 
easier in the future with a high-stepping 
Electric Log Stacker designed to mech- 
anize today’s primitive methods of load- 
ing and unloading logs. 


The machine is 


Mechanical Stacker 


capable of lifting a complete truckload of 
logs with one bite, thus making unloading 
as simple and sure as lifting a handful of 
pencils from a box. In operation, the 
machine approaches a 50,000-Ib truckload 
of logs, inserts its 10-ft wedges beneath the 
load, then clamps two tremendous tusks 
over the top. After freeing the truck with 
a single bite, the Stacker turns and moves 
off to a storage or processing area where 
the operation is performed in reverse. 
R. G. LeTourneau, Inc., CE 12-123, 
Longview, Texas. 


Big Guillotine Saw 


A NEW LARGE CAPACITY POWER PIPE 
saw, called the Big Guillotine, cuts cast 
iron on steel pipe up to 16-in. in diameter 
on the job in a matter of minutes. Based 
on the original Regular Guillotine Saw 
design, the Big Guillotine will cut 10-in. 
through 16-in. cast iron and steel pipe ina 
space only 32-in. wide. A double chain 
pipe vise clamps the saw to a pipe, ready 
to cut in a matter of seconds. A ma- 
chined cast steel V saddle base assures a 
square cut or right angle to the pipe, 
which acts as the machine tool base. 
All this adds up to easier, faster and more 
accurate pipe cutting under all con- 
ditions. The E. H. Wachs Company, CE 
12-123, 1525 North Dayton St., Chicago 
22, Ill. 


YOU NAME THE PURPOSE 
WE MAKE THE PUMP 


For every specific need from the 
smallest to the giants of 200,000 GPM 
capacity — Highly specialized engi- 
neering and manufacturing for over 40 
years assures freedom from mainte- 
nance worries — Many users report 15 
to 20 years service without replacement 
of major parts. 


WHEELER ECONOMY PUMPS 


VERTICAL AXIAL DUAL VOLUTE 


FLOW FOR FOR MUNICIPAL 
CIRCULATING WATER WORKS 
CONDENSER 


COOLING WATER 


WHEELER ECONOMY PUMPS 


HORIZONTAL DUPLEX, SUBMERGED 
NON-CLOG FOR NON-CLOG FOR 
SEWAGE, SANITATION 
TRASH, STOCK SEWAGE, 


INDUSTRIAL WASTE 


WHEELER ECONOMY PUMPS 


VERTICAL MIXED 
FLOW FOR 
IRRIGATION, 
DRAINAGE, FLOOD 
CONTROL, SEWAGE 


WRITE FOR BULLETINS WE-500 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC. * DIVISION OF 
C. H. WHEELER MANUFACTURING CO. 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 


TWO-STAGE DMD 
HIGH HEAD FOR 
MUNICIPAL & 
INDUSTRIAL SERVICE 
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SAVE % 
MONEY 
when pouring concrete 


ECONOMY 


STEEL FORMS 


Adaptable to wide use 
Save time and material 


Other forms available 
ona purchase basis 


= Write for catalog to : 

ECONOMY FORMS CORP. 
HOME OFFICE « DES MOINES, IOWA 

DISTRICT SALES OFFICES: St. Louis, Mo. © Kansas City, Mo. © Lincoln, 

Neb. © Minneapolis, Minn. © Ft. Wayne, Ind. © Milwaukee, Wisc. © Cincin. 

nati, Ohio Cleveland, Ohio Metuchen, N. J. Rochester, N.Y. Spring- 


field, Mass. © Washington, D. C. © Decatur, Ga. © Dallas, T 
Angeles, Calif. © Oakland, Calif. © Denver, Colo. hae! 


with a 


MORETRENCH 
WELLPOINT SYSTEM 


MORETRENCH CORPORATION 


World's Oldest... Largest... Most 
Experienced Predrainage Specialists 


Catalogue on request 
90 West St., New York 6, N. 


Chicago, Ill. Tampa, Fla. Houston, T: 
Rockaway, N. J. : 
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Photoelectric Analyzer 


THE MODEL III PHOTOELECTRIC AN- 
ALYZER, an instrument for automatically 
analyzing, recording and controlling chem- 
ical processes involving liquids, vapors or 
gases, is now on the market. Accurate 
automatic recording over many days, 
without auxiliary attendance, is possible 
with the analyzer because of its unique 
self-monitoring properties whereby it not 
only records or controls a process, but 
periodically and automatically checks and 
resets itself to compensate for smudge 
accumulation on cell windows. This 
“chemist in a box’’ serves equally well in 
problems involving monitoring and pre- 
vention of stream pollution. Many ap- 
plications suggest themselves as a result 
of the instrument’s acute sensitivity. 
Aside from liquid analysis, the instrument 
will automatically record quantities of 
such substances as mercury, ozone, sulfur 
dioxide, and many others. Manufac- 
turers Engineering & Equipment Cor- 
poration, CE 12-124, Hatboro, Pa. 


Cab-Over-Engine Motor Trucks 


THREE NEW CAB-OVER-ENGINE MOTOR 
TRUCK MODELS designed for better load 
distribution and easier maneuverability, 
are the CO-180, with gross vehicle weight 
rating of 17,000 Ibs; the CO-181, with 
GVW rating of 19,000 Ibs.; and the CO- 
182, with GVW rating of 21,000 Ibs. 
They are available in 99, 111, 123, 135, or 
153-inch wheelbase. 

The CO-180 series, which is equipped 
with the cab, frame, and front axle of the 
CO-190, is powered by the 137-horsepower 
engine. Transmission is five-speed; rear 
axle is the R-180 single-reduction. Brakes 
are hydraulic. The series also is available 
with factory engineered low-frame chassis 
as an attachment in 163 and 165-inch 
wheelbases. Water and oil can be easily 
serviced through a hinged opening in the 
top of the engine tunnel. The unique cab 
is counterbalanced to lift easily by hand. 

Driver and serviceman safety are as- 
sured by the system of safety locks which 
secure the cab in place. The cab interior 
offers many driver convenience and com- 
fort features. It is completely heat and 
sound insulated with a thick fiber glass 
type of lining pad on the engine tunnel. 
The driver’s seat is of spring-type con- 
struction with a foam rubber topper and 
is adjustable fore and aft. In addition, 
the front edge of the seat is adjustable up 
and down, and the lower part of the back 
rest is adjustable to fit the driver’s desired 
posture. International Harvester Co., CE 
12-124, 180 N. Michigan Ave., Chicago 1, 


McCARTHY UNDERGROUKY 
HORIZONTAL DRILL 


DRILLS UNDER HIGHWAYS, RAILROADS, ETC, 


A utility money-maker! Drills through 
rock or earth for drainage, conduit, pipe 
lines, etc., without breaking the ace, 
Drills 4” to 24” holes up to 180 ft. 
in hardpan compacted sand, gravel 
shale formations. 


McCARTHY VERTICAL 
AUGER DRILLS 


BLAST HOLE DRILLING 
PROSPECTING 


Drills 4-6-8” diameter “‘dry’’ holes — 
<0 to 1,000 fe. per day. Can be mounted 


ated. Ada to any job where ordi 
rock need blasting. 


THE SALEM 
TOOL COMPANY 
804 $. ELLSWORTH AVE. 
SALEM, OHIO 


HYDRAULIC 
TURBINE 
SERVICE 


CAVITATED AND 
DAMAGED RUNNERS REPAIRED 


Cast Iron, Cast Steel, Bronze and Stain- 
less: Emergency Services: Inspection and 
Supervision Services: 30 years experience 


+ Use of stainless steel for cavitation re- 
pairs for long life 


v Work performed in place on runners 
where damaged areas are accessible 


¥ Cracked stay rings repair-welded 


+ Draft tubes and liners repaired and 
replaced 


SERVICE ANYWHERE 


Write for Bulletin No. 501 


Welding Engineers, Inc. 


Norristown, Penna. 
Phone: NOrristown 8-6900 
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FILMS 
AVAILABLE 


“MILLIPORE FILTER’’—A recently com- 
pleted 20 minute, full color, 16-mm sound 
motion picture on the nature and proper- 
ties of the significant new Millipore Filter 
and techniques of application in a wide 
range of analytical procedures is now avail- 
able. The film demonstrates in a ‘‘step 
by step’”’ manner the simple procedures of 
bacteriological water analysis. Various 
microbiological procedures with the filter 
are shown, as well as many other analytical 
techniques, including the monitoring of 
radioactive dust and other airborne 
hazards. The Millipore Filter Corpora- 
tion, CE-12-125, Watertown, Mass. 


“THE STREET’’—Dealing with 
modern super highway construction, this 
16-mm motion picture in color is a profes- 
sional production employing skilled actors. 
The story is built around the viewpoint of 
a small town druggist who resists the con- 
struction of a new super highway near his 
community. The film depicts how the 
modern contractor tackles the problem of 
rock removal, the operation of rock drills 
and air operated tools as well as other con- 
struction equipment. Ingersoll-Rand 
Company, CE-12-125, Phillipsburg, N. J. 


“INDIAN Patnt’”’—A new film describes 
how iron ore was originally used by the 
Indians for war paint. In addition, seven 
other movies describe the production of 
steel, and important finished products. 
The manufacture of rails, wire rope, grader 
blades and reinforced concrete is pictured 
as well as the manufacture of products 
essential to the mining, agricultural and 
construction industries. These eight 16- 
mm sound color movies are all available 
on a free loan basis. The Colorado Fuel 
and Iron Corporation, CE-12-125, 575 
Madison Ave., New York, N. Y. 


“Direct LINE TO DEcISsION’’—A system 
of electronic data processing machines can 
bring about a step-up in the flow of vital 
business information thus fulfilling the 
need for expanding management’s de- 
cision-making capacity. The new 16-mm 
motion picture points out that this can be 
accomplished if executives receive accu- 
rate information on business operations 
more rapidly through such processing 
machines. Free of charge, this film can be 
obtained from any of IBM’s 189 branch 
offices. International Business Machines, 
CE-12-125, New York, N. Y. 


“Sor.-CEMENT FOR Low-Cost Pav- 
InG’—A 21-minute sound and color mo- 
tion picture shows examples of soil-cement 
roads, streets, airports and parking areas 
in all parts of the United States. This 
16-mm film includes an explanation of 
what soil-cement is, its properties, engi- 
neering characteristics, and a brief section 
on construction. Examples illustrate the 
material’s proven record of durability and 
low cost. Portland Cement Association, 
CE-12-125, 33 West Grand Avenue, 
Chicago 10, Ill. 
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LEUPOLD 


ABNEY LEVEL 


CONVENIENCE-ENGINEERED 
FOR FAST, ACCURATE WORK 


General Leveling Measuring Heights 
Checking Grades Topographic Mapping 


Compact, di dable instrument made for lifetime service. 
Choice jr 3 scales held in milled slide ready for immediate 
use without removing and reversing arc frame. Precision con- 
trolled index arm gives accurate readings. Bubble magnifier 
adjusts internally—no eyepiece to retract for carrying ...no 
re-focusing for every job. 


4 SCALES AVAILABLE CHOICE OF 3 SCALES 
Degrees $33.00 
Per Cent with saddle leather 
Topographic case and Abney Level 
Chainage Corrections Handbook 


At your Dealer or Send Check or Money Order (No C.O.D's) 


LEUPOLD & STEVENS INSTRUMENTS, Inc. 


4445 N.E. GLISAN ST. - PORTLAND 13, ORE. 


LEUPOLD 
ABNEY LEVEL 
HANDBOOK 


Illustrates and de- 
scribes how to make 
full use of your 
Abney Level. 

Furnished with each 
Abney Level, or 
send 25c per copy 


Write for FREE 
folder P55 on 
LEUPOLD Levels 
for Engineers 

& Builders 


Write today for complete 
details and name of 
nearest dealer... 


VULCAN IRON WORKS 
327 NORTH BELL AVENUE 


CHICAGO 12, ILLINOIS 


VULCAN 
Pile Extractors Pull 
Toughest Piles 


Specialized power for pulling the 
heaviest, longest, and most difficult 
steel, concrete, and wood piling. Simple, 
durable, efficient. Only one moving 
part... requires no assembly or 
adjustment... can’t get out of order. 


Manufacturers of Pile Driving Hammers 
and Pile Extractors since 1852 
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control seepage a 
due fo joint-separation 
or joint-movement! 


Now — by the makers of Labyrinth 
Waterstops — a new CELLULAR 
WATERSTOP! Designed with three 
concrete gripping ribs plus a triple- 
cell structure, CELLULAR WATER- 
STOPS permit one side of the joint 
to move up, down and sideways in 
relation to the other side . . . keeps 
joints watertight in spite of separa- 
tion or differential movement. And, 
what’s more, the joint-protection of 
vinyl plastic CELLULAR WATER- 
STOPS far outlives that of any other 
waterstop. That’s because CELLU- 
LAR WATERSTOPS last as long as 
ey the concrete itself; rust, rot, acids, 
: alkalies, chemicals and atmospheric 
: conditions can’t hurt it. CELLULAR 
WATERSTOPS can also be used in 
conjunction with preformed expan- 
sion-joint fillers. 

Find out more about this and other 
job-proven vinyl plastic waterstops 
made by Water Seals, Inc. Send 
coupon below. 


Made by the makers of LABY- 
RINTH WATERSTOPS .. . the 
standard waterseal on out- 
standing construction jobs 


everywhere 
seepage problems... 
simplifies form work. 
Made in Canada for 
J. E. Goodman Sales 
Ltd., Toronto, Ont. 
WATER SEALS, INC. 
9 South Clinton, Dept. 1 Chicago 6, Ill. 
Without obligation, please send me informa- 
tion on your CELLULAR WATERSTOP. 


NAME. 


COMPANY. 
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From the 


MANUFACTURERS 


TON OF STEEL A MINUTE: Kaiser 
Engineers hoid the exclusive licensing 
rights to the Oxygen Converter Process, 
a steel-making method new in this coun- 
try. The process consists of introducing 
a stream of high-velocity oxygen to the 
surface of a charge of molten pig iron, iron 
ore and limestone, producing a_high- 
quality steel at nearly a ton a minute... 
EXCHANGE OF SHARES: Syntron 
Company is now being operated as a sub- 
sidiary of the Link-Belt Company. Both 
are manufacturers of materials handling 
and feeder machinery...NEW YORK’S 
BOWERY EXPANDS: The first of four 
Enterprise diesel engines have been in- 
stalled for the plant of New York City’s 
enlarged Bowery Bay Pollution Control 
Project to be completed next year... 
SEATTLE IS ON THE MAP: A 3- 
dimensional, 6 by 7!/2-ft relief map of the 
Seattle area, from the Puget Sound to the 
crest of the Cascade Mountains, is helping 
officials of that area with their planning 
problems. Made by the Aero Service 
Corporation of Philadelphia, the plastic 
model emphasizes drainage patterns and 
land forms. It will be used for planning 
water-supply lines, power lines and other 
municipal projects... WORLD RECORD 
IN WEIGHT-LIFTING BROKEN: A 
new derrick recently lifted 800 tons in a 
single load off the Gulf of Mexico. Built 
by the American Hoist & Derrick Com- 
pany, it was constructed for mounting 
off-shore drilling platforms to meet the 
needs of the petroleum industry... 
ATLAS POWDER COMPANY: 
earnings after taxes for the first nine 
months of 1955 were up 36% compared 
to last year’s figures for the same period. 
The company manufactures explosives 
and chemicals...GOVERNMENT AP- 
PROVAL: Lewyt Air Conditioner Cor- 
poration has been given approval for their 
new consumer product, a built-in wall air 
conditioner, by the F. H. A. for private 
homes... PRESIDENTIAL APPOINT- 
MENT: The Atomic Energy Commis- 
sion has recently returned to its full five- 
man strength with the swearing-in of 
Harold S. Vance by Chairman Lewis L. 
Strauss. Mr. Vance was formerly Chair- 
man of the Executive Committee of the 
Studebaker-Packard Corporation, and in 
the last year was President and Board 
Chairman of the Studebaker Corpora- 
tion...ELECTIONS AND APPOINT- 
MENTS: The American Road Builders’ 
Association has named Burton F. Miller 
Deputy Executive Vice President... 
Frank C. Amsbary, Jr., President of the 
American Water Works Association, has 
assumed the position of Vice President and 
General Manager of the Long Island Water 
Corporation. ..Merritt-Chapman & Scott 
Corporation has elected Richard E. 
Mynatt as Vice President in charge of 
administration for the company’s Con- 
struction Department... 


Net 


Get 4 BIG ADVANTAGES 


with Servicised 


White Pigmented 
Concrete Curing 
Compounds 


é® Fast, positive coverage...no missed 
spots 


Reflects heat—reduces concrete tem- 
peratures 15° F. 


4s Saves material...no waste or overlap 


Does not run on sloping surfaces — 
“stays put” after application 


Servicised White Pigmented Curing 
Compound is widely used in areas 
where atmospheric temperatures ex- 
ceed 80° F. because it producesa mem- 
brane capable of reflecting heat to 
reduce concrete temperatures as much 
as 15° F. Even application, using mini- 
mum material and applica- 


tion time. May be sprayed or 
brushed. 


Write for complete details and 
circular on Servicised 
Concrete 

Curing ** 
Compounds. 


Pe ccc 


=? Ey 
SERVICISED PRODUCTS CORPORATION 


6051 West 65th Street, Chicago, Illinois 


Modern equipment— 
prompt service—any- 
where. 

Inquiries invited. 


DRILLING CONTRACTORS @ 
PITTSBURGH 20, PA. 
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PROCEEDINGS AVAILABLE 


for Instructions and Key to Abbreviations, see 
next page. Each member is entitled to 100 
free “Proceedings Papers” yearly, ordered 
from these pages, plus all papers of the Tech- 
nical Divisions in which he registers. The 
latter papers will be mailed automatically. To 
register, mail the enrollment form on page 129 
to Society Headquarters. Discussion of a paper 
will be received during the three full months 
following the month of issue. 


817. Flow into a Well by Electric and 
Membrane Analogy, by Chong-Hung Zee, 
Dean F. Peterson, and Robert O. Bock. 
(EM) A study of radially symmetrical, un- 
confined flow to a well is reported. Using 
dimensional considerations, the discharge of 
such a system is related to the permeability 
of the aquifer and the geometric character- 
istics of the influence region. The electrical 
analogy for hydraulic flow is combined with 
the membrane analogy for the free surface. 
The experimental results and observations of 
other investigators are combined to obtain 
empirical relationships between the flow and 
the geometric variables. 


818. Thick Rectangular Plates on an 
Elastic Foundation, by Daniel Frederick. 
(EM) Equations and solutions for the bend- 
ing of thick rectangular plates resting on an 
elastic foundation are presented using the 
theory of plates developed by E. Reissner. 
Various types of fixity of edges involving 
three boundary conditions are considered. 
Two simple examples are included. 


819. Discussion of Proceedings Papers 
692, 694, 695. (EM) 


820. Physical and Chemical Control of 
Insects: Progress Report of the Sanitary 
Engineering Research Committee, Public 
Health Engineering Section. (SA) The 
effectiveness of several types of screening and 
of residual insecticides incorporated in sur- 
face-protective coatings is reported, based on 
results of field and laboratory tests. 


821. The Effect of Nutrients upon the 
Rate of Stabilization of Spent Sulfite Liquor 
in Receiving Waters: Progress Report of 
the Sanitary Engineering Research Com- 
mittee, Stream Pollution Section. (SA) 
The results of a research project on the effect 
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of sulfite waste liquor on the Willamette 
River in Oregon are presented in summarized 
form, critically considered, and evaluated 
constructively with a view toward engineer- 
ing application. 


822. Discussion of Proceedings Papers 
547, 685, 686, 687, 750, 779. (SA) 


823. Rigid Culverts under High Over- 
fills, by R. Robinson Rowe. (HW) Adap- 
tation of the earth arch to relieve culverts of 
part of their load has promised substantial 
economy. This practice has been justified 
by satisfactory performance. The paper 
summarizes progressive developments in de- 
sign and reports the findings of a field review, 
including suggestions for further develop- 
ment of the practice. 


824. Using Consultants to Expand a 
Highway Program, by Rex M. Whitton. 
(HW) The practice of the State of Missouri 
in using consultants to supplement the regu- 
lar highway staff is described. The practice 
is more costly but recommended when the 
state’s personnel or work capacity is limited. 
Examples are given. 


825. Determining Basic Wind Loads, by 
George F. Collins. (ST) Wind records 
from meteorological towers are analyzed 
statistically to determine the variation of 
wind with elevation and the ratio of peak 
winds to average 5-min winds. A simple 


method is suggested for determining probable 
basic wind loads on structures in various geo- 
graphical locations. 


826. Extending Streamflow Data, by 
W. B. Langbein and C. H. Hardison. (HY) 
To provide more information for water proj- 
ects, the recognized correlation between the 
discharges of streams, closely and similarly 
situated, may be applied. Correlations de- 
veloped by graphic plots of monthly dis- 
charges generally confirm those based on 
daily data. Estimates obtained include the 
variability, group distribution, and other 
significant characteristics of an actual record. 
As demands for information mount, an in- 
creasing part of the stream-gaging program 
may be devoted to the operation of secondary 
or roving stations. 


827. Continuous Arches on Elastic Piers, 
by James Michalos and Darrel D. Girton. 
(ST) A procedure involving successive cor- 
rections is presented for determining mo- 
ments and thrusts in continuous arches. 
Exact influence lines are obtained by analyz- 
ing for only one position of a unit load in 
each span. The effects of pier dimensions on 
thrusts and moments are studied. 


828. Introduction to Semi-Rigid Deter- 
minate Polygonal Trusses, by Alexander H. 
Kenigsberg. (ST) Novel semi-rigid pentag- 
onal trusses are described, including the 
basic concepts, a general procedure for stress 
analysis, a numerical design procedure, and 
some distinguishing characteristics. In the 
appendices are given an alternate treatment 
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of end panels, an introduction to shallow- 
type trusses, and a comparison of estimated 
weights for pentagonal and conventional 
trusses. 


829. Analysis of Arches by Finite Dif- 
ferences, by Ephraim G. Hirsch and E. P. 
Popov. (ST) In flexible arches vertical 
and horizontal displacements of the rib due 
to imposed loading cause large increases in 
the bending moments computed on the basis 
of invariant arch geometry. The solution of 
two basic differential equations which relate 
the vertical and horizontal deflections of the 
rib to the internal forces by the finite dif- 
ference method is discussed. Arches of any 
geometry, cross section, and conditions of 
loading may be analyzed by the proposed 
method. Moreover, it is rapid in applica- 
tion and may be readily mastered. 


830. Load Test of a Diagonally Sheathed 
Timber Building, by J. Morley English and 
C. Franklin Knowlton, Jr. (ST) A descrip- 
tion of tests of a diagonally sheathed timber 
building is presented. The building was de- 
signed in accordance with the Los Angeles 
County building code except that the end 
wal! shears were in excess of the allowable for 
single diagonal sheathing and the length- 
depth ratio of the diagonally sheathed roof 
was in excess of that normally allowed. The 
load deflection characteristics are described, 
and the theoretical action of diaphragms is 
discussed. 


831. Discussion of Proceedings Papers 
541, 679, 680, 683, 684, 786. (ST) 


832. Impact of Atomic Development on 
Growth and Planning of Urban Regions, by 
Park H. Martin. (CP) The result of the 
peacetime, controlled use of nuclear energy 
is heat to be transformed into electrical 
energy—a new basic source of energy with a 
familiar end product. Urban regional plan- 
ning involves consideration of many factors: 
Industrial location, highways and streets, 


parking, parks and recreational facilities, 
and various municipal services. The new 
energy source does not seem to affect them as 
far as is presently known. 


833. Local Government in the Atomic 
Age, by Harold F. Alderfer. (CP) What 
must be done to get cities ready for the atomic 
age, both in war and peace, are the things 
which will have to be done to preserve our 
cities. One of the most important things is 
governmental unity for the whole metro- 
politan area. Other necessities are to do 
away with blighted and slum areas and to 
streamline the administration of government 
services so that urban life can go on under 
any conditions. 


834. Planning New Cities: Problems, 
Techniques and Solutions, by Albert Mayer. 
(CP) This paper points out opportunities 
that are being missed in the planning and 
development of large cities due to the fact 
that new technological developments are not 
being used creatively. The planner must 
keep the policy makers interested in planning 
problems. There must be continuity of 
planning, realistic progressive development, 
and citizen participation. Two cities are 
discussed as examples of the use of the 
recommended techniques. 


835. Discussion of Proceedings Papers 
508, 710. (CP) 


836. Lunar-Cycle Measurement of Es- 
tuarine Flows, by Irvin M. Ingerson. (HY) 
This paper presents the novel ‘“‘moving boat 
method” of making complete current-meter 
measurements of oscillating tidal flows as 
well as unique methods of computation yield- 
ing instantaneous values of measured fresh- 
water outflows and values of saline inter- 
change. The application of these methods is 
described; the computation methods result 
in reliably accurate evaluations of fresh- 
water outflow. 
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1. Every ASCE member can be registered in two of the Technical Divisions and receive free and 
by that Division. 


2. In addition to those papers sponsored by the Division in which he is registered, a member is 
entitled to 100 different papers during a fiscal year beginning October 13. 


3. Members’ accounts will be charged 25¢ each for additional duplicate copies of a paper and for 
4. Papers should be ordered by serial number. The member should keep a record of Papers 
5. Non-members of the Society may order copies of Proceedings papers by letter with remittance 
of 50¢ per copy; members of Student Chapters, 25¢ per copy. 

Standing Ir 9° all Papers in any calendar year may be 
members of Student Chapters, $12.00, non-members, $20.00, plus foreign postage charge 
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837. Effect of Floods on Transportation 
by William H. Hobbs. (HY) The effect 
of floods on transportation is examined and 
evaluated as regards railroads, highways, 
pipelines, air fields, and navigable streams, 
Emphasis is placed on the effect on raij-. 
roads. The loss of revenue, increased op. 
erating costs, and the cost of restoration due 
to flood damage on railroads are discussed, 
The advantages of flood protection for trang. 
portation and industries are illustrated. 


838. Integrating the Equation of Gradu- 
ally Varied Flow, by Ven Te Chow. (Hy) 
A new method of integrating the equation of 
gradually varied flow in prismatic channels 
is presented, including a mathematical deri- 
vation, the use of an expanded Bakhmeteff's 
table, formulas for hydraulic exponents, 
and curves expediting determination of nor- 
mal and critical depths. A numerical exam- 
ple and a list of many existing methods of 
direct integration are also given. 


839. The 1951 Kansas City Flood, by 
Keith R. Barney. (HY) This review of the 
1951 flood in the Kansas River Basin empha- 
sizes the effect on industry in the flood plains, 
The flood caused nearly $500,000,000 damage; 
industrial buildings suffered in varying de- 
grees, with deposition of silt a major factor 
affecting final ‘‘cleanup.’’ Industry is re- 
building on old locations as the reservoir 
program is being speeded up. 


840. Rainfall Depth—Duration Relation- 
ships, by Herbert M.Corn. (HY) Therela- 
tionships of storm depths, duration, and pat- 
terns are considered, and a method of analysis 
is described which indicates that most short- 
time intense precipitations behave accord- 
ing to rigorous physical laws. Analyses of 
storms of varied depths, durations, and pat- 
terns are given. 


841. Discussion of Proceedings Papers 
534, 564, 668, 714. (HY) 


KEY TO TECHNICAL 
DIVISION SPONSORSHIP 


(AT) Air Transport 

(CP) City Planning 

(CO) Construction 

(EM) Engineering Mechanics 
(HW) Highway 

(HY) Hydraulics 

(IR) Irrigation and Drainage 
(PO) Power 

(SA) Sanitary Engineering 
(SM) Soil Mechanics and Foundations 
(ST) Structural 

(SU) Surveying and Mapping 
(WW) Waterways 
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